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I l. INTRODUCTION AND PURPOSE OF TESTIMONY

2

Q. Would you please state your name, affiliation, and address?3

4 A. My name is James A. Heidell. I am a Director at PA Consulting Group. My business

5 address is 1700 Lincoln Street, Suite 1550, Denver, CO 80203.

6

Q On whose behalf are you filing this testimony"7

8

A. I am filing this testimony on behalf of Energy Freedom Coalition of America.
9

10
Q. Please summarize your background and experience.

I l

12

la

14

15

16

A. I have worked in the energy industry for the past 35 years primarily specializing in

electricity and utilities working on issues related to resource planning, rates, analysis of

electricity markets, and the analysis of the economics of financial transactions for utilities and

wholesale generation. My academic background includes a BSE in civil engineering from Tufts

University, a MS in engineering economics from Stanford University, and an MBA in finance

from the University of Washington. I am a Chartered Financial Analyst.
17

18

19

20

21

22

My work experience includes ten years at Puget Sound Energy in various positions in the

regulatory and financial planning departments. For the past 15 years I have worked primarily at

NERA Economic Consulting and PA Consulting on matters related to utility regulation,

modeling of the economics of wholesale market transactions, and economic analysis of

alternative energy. My C.V. is provided as Attachment JAH-l .

23

24 Q What is the purpose of your testimony"

25

26

27

28

A. The purpose of my testimony is to demonstrate how current and future residential and

small commercial customers with distributed solar facilities (rooftop solar, or distributed

generation) are being unfairly discriminated against through APS proposed cost allocation and

rate design. My analysis is divided into four major topics.

3
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l I

2

3

4

5

6

7

8

9

10

First. I evaluate the cost of service study put forth by Arizona Public Service Company

(APS, or the Company) and propose changes to the Company s proposal to better align cost

causation with cost recovery, i.e. the portion of the revenue requirement assigned to each

customer class.

Second. I evaluate the rate design that APS proposes to apply to non- grandfathered

customers with rooftop solar.

Third, I propose an electric-storage friendly rate option.

Fourth. I analyze the continued viability of rooftop solar under the APS rate proposal

for non-grandfathered customers who are interested in installing on-site distributed generation.

• Finally, I review various APS programs and policies as they relate to customers with

rooftop solar.

l l

12 ll. SUMMARY OF DIRECT TESTIMONY

13

14

15

Q. Please provide a summary of the findings in your testimony that support the

Commission's adoption of your proposed cost of service and rate design for non-

grandfathered on-site distributed generation customers.!
16

17

18

A. Based upon my professional experience, review of documents in this proceeding, and

analysis that I have conducted. I conclude the following.

19

1. APS' ECOSS20

21

22

23

24

25

i. While the Commission in Docket No. E-000001-14-0023l concluded that rooftop solar

customers should be in a separate rate class, my recommendation is that for cost of service and

rate design purposes they should not be treated as a separate rate class for the following reasons:

l) the electricity usage of these customers is similar to the usage of the larger residential classes

they are currently part of, 2) no customer should be discriminated against based upon the types

26

27 l

28

' Attachment JAH4
4
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14

15

16

17

18

19
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24

of investments and actions that they take to control how much and when they purchase electricity

from the utility, 3) there is a wide variation of electricity use and load factors among the (non-

rooftop solar) residential customers due to residential dwelling size and patters of occupancy

and those customers are not put into separate rate classes, and 4) any customer that uses multiple

energy resources or switches an appliance from electricity to natural gas is a partial requirements

customer of APS, and 5) it is discriminatory to separate out only partial requirements customers

that use rooftop solar to meet part of their energy demands.

ii. APS erred in its cost ofservicc study when it allocated costs to distributed generation

customers based upon those customers` total electric usage (defined by APS as "site loads")

versus the electric usage they actually purchase from APS ("delivered loads"). APS currently

has over 55000 residential rooftop solar customers and in this rate case has analyzed the hourly

data of over 37,0002 such customers. This group of customers is large enough to adequately

capture the actual collective contribution mac to the demands on the APS system. The

proposed APS treatment is discriminatory in that no other group of customers are allocated costs

based upon hypothetical demands or consumption that they otherwise would use but for taking

action to reduce or control how much electricity they purchase from the utility.

iii. Thc allocation of distribution system costs based on non-coincident peak demand does

not effectively match cost allocation with cost causation for the distributed generation customers.

Rooftop solar customers peak later than both non-rooftop solar customers and typical distribution

substations. Distribution substations and the primary distribution system are designed to meet

the peak coincident demand on those facilities.

iv. The APS calculation of any unique costs associated with new rooftop solar customers

going forward is incorrect since the revenues used are based on total site loads rather than

delivered loads, and also do not reflect the pro forma revenues that will be recovered based upon

charging for delivered load.

v. The APS calculation of the alleged unique costs associated with grandfathered net

energy metering (NEM) customers is overstated since it does not account for the customer
25

26

27

28

`Attachment JAH-5
5
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2

3 APS' Proposed Rate Design

4

5

6

7

8

9

10

l l

12

la

14

15

16

17

funded benefits that accrue to the utility due to reduced power purchases and reductions in peak

use of the utilitys infrastructure.

2.

i. Rooftop solar customers are not being "subsidized" and therefore should not receive

more than the average rate increase. After correcting for the inappropriate cost allocations in the

APS embedded cost of service study (ECOSS) and accounting for the value of reduced energy

and demand to the utility in a manner similar to how energy efficiency is valued, the class is

paying above 100% parity. In comparison, non-solar residential customers are presently paying

87. 1% of their cost of service.

ii. The development of applicable rates for non-grandfathered rooftop solar customers is

fundamentally flawed since it is based upon the asserted cost of service for what is essentially a

non-existent rate class. If and when APS signs up customers under the post net energy metering

rate those customers will pay for all their delivered energy, so the Company calculated ratio of

costs to revenues is incorrect. When a pro lbrma adjustment is made to account for the delivered

energy, the residential solar customers on energy only rates are at 88.9% of parity at existing

rates and residential solar customers on demand rates are paying l 10.7% of parity. After

factoring in the revenues from the proposed rate increase, the rooftop solar customers arc at

parity with their cost of service.

3. APS Programs and Policies for Rooftop Solar Customers

18

19

20

21

22

23

i. The imposition of mandatory demand rates for virtually all residential customers is not

appropriate and discourages efficient use of electricity. The seasonal on-peak demand proposal

is an outdated, blunt approach to sending price signals, as time fuse and critical peak pricing

are better. more targeted rate design approaches. Even though the utility has large amounts of

costs that do not vary with throughput in the short temp (kph consumption), the common

practice in the industry is to recover cost incurred on behalf of residential customers on a

volumetric basis.
24

25

26

27
1

28
Workbooks B - 2015TY COSS Working Model.xlsx. Workbook C 2015TY COSS Working Model.xlsx

Workbook A_ Allocation Factors 20l5TY.xlsx
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5
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9

10

l l The Future of Rooftop Solar in Arizona

12

la

14

15

16

17

18

19

20

21

22

23

ii. Customers with rooftop solar should have the same mix of rate options and access to Rh

same rate schedules as customers without solar. The range of rooftop solar customers electric

consumption and load factors is similar to their non-solar counterparts. These rate options

should include the current seasonal inclining block energy rates, TOU rates, and TOU rates

coupled with demand rates.

iii. APSs proposed cost of service treatment and rate design treatment for non-

grandfathered customers who install distributed energy systems will effectively make new

installations of rooftop solar not cost effective in APS service territory. Ending the growth in

rooftop solar is not in the interests of the citizens of Arizona, distributed solar provides economy

benefits to all utility customers and economic benefits to Arizona through local job creation and

reduced environmental impacts.

4.

i. Rooftop solar competition is good for consumers in Arizona and the APS Solar Partner

Program should not be expanded under the current APS rate proposal that makes it uneconomic

for the private sector to install rooftop solar. The electricity produced by a rooftop solar system

is the same regardless of the ownership. However, expansion of the Solar Partner Program

would allow APS to install and recover the costs of rooftop solar under the protection of its

monopoly status, while ending a competitive industry in Arizona that has created thousands of

jobs and offered energy choices to thousands of Arizona citizens.4

The APS arguments about cost-shifting are incorrect and reflect a discriminatory

approach to embedded cost allocation that inappropriately characterizes rooftop solar customers

as being subsidized. Rooftop solar customers who reduce their electricity purchases from APS

are exercising the same rights to manage their energy usage as customers who reduce electricity

purchases through energy efficiency and switching to other energy sources. In fact, the reduction

in annual use from residential solar customers from 201 I - 2015 is on the order of one third of

the reduction attributable to residential energy efficiency measures and prograrns.5 The
24

25

26

27

28 * Attachment JAH-6
s Attachment JAH-7
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l

2

residential customers who participated in programmatic energy efficiency are not characterized

as being subsidized or penalized with over-allocation of costs and limited rate choices.

3

4 Lil. CREATION OF A SEPARATE RATE CLASS FOR ROOFTOP SOLAR

CUSTOMERS IS DISCRIMINATORY5

6

7
Q Arc you recommending that the Commission reconsider its treatment of the

rooftop solar customers as a separate rate class"
8

9

10

l l

12

I 3

14

15

16

17

18

19

20

21
W

22

23

24

25

A. Yes. There are variety of ways that a customer can reduce their electricity usage and be

a partial requirements utility customer by the definition proposed by APS. Foremost, energy

efficiency and demand side management are widely recognized as resources.° Therefore,

customers utilizing energy efficiency and other demand side management offerings are actually

meeting their needs with resources other than just the utilitys service. There is no justification

for singling out only rooftop solar for reducing consumcrs usage and demand. Likewise. by this

definition, a customer that reduces their electricity usage by switching heating or appliances to

natural gas effectively becomes a partial requirements customer of APS. While these examples

do not include customers exporting electricity to the grid this is not relevant from the cost of

service perspective because no specific distribution costs associated with exported energy have

been identified.

The treatment of exported energy does not require creating a separate class of customers for

the determination of the cost of energy delivered and utility facilities used to serve those

customers. Generators are not allocated cost for using the distribution grid to deliver their

product and nor should rooftop solar customers. Cost of service is used ro allocate the costs of

generating and delivering electricity to each class of customers and not for compensating or

charging generation sources for injecting power into the utility grid.

The value of exported energy is determined through a separate process just as the value of

energy efficiency programs are valued through a separate process - the societal cost test. The
26

27

28

6 Attachment JAH8
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l

2

payments for excess energy are allocated in the cost of service study but it does not require

creating a separate class of customers to allocate the costs.

3

Q In an ECOSS study what are the considerations for creating separate rate classes"
4

5

6

7

A. According to the NARUC Electric Utility Cost Allocation Model, these considerations

include: the nature of the service provided. load characteristics, size of load. and voltage

characteristics.
8

9

10

Q Is the service provided to residential customers with and without rooftop solar the

same"

l l

12 A. Yes. both groups of residential customers have 120/240 single phase service from the

distribution system and have relatively similar peak loads and usage.la

14

15
Q. Does the amount of electricity purchased from APS for the rooftop solar customer

differ significantly from their non-solar counterparts"
16

17
A.

18

19

20l
21

22

23

24

No, based upon my analysis of the historical electricity use, there is a wide variation in

the use of electricity within the residential customer class and I have found that the subset of

rooftop solar customers display a similar variation in use.7 For example, based on delivered load

in the summer, the majority of both the residential solar and non-solar customers purchase

electricity in the 750-2,500 kph per month range, while in the winter a majority ofboth

customer groups typically purchase below 750 kph per month. This analysis is based on actual

APS sales data provided by the Company. A breakdown of summer and winter bill sizes is

shown in Figure I and Figure 2 respectively. These graphs highlight both the large variation in

monthly energy use among residential customers as well as the fact that the range of electricity
25

26

27

28

Attachment JAH-9
9
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use is similar, with the exception that there are more low volume electricity users in the non-

solar group.

Figure 1: Residential Solar and Non-Solar Customer Summer Delivered Consumption
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Figure 2 Residential Solar and non-Solar Customer Winter Delivered Consumption
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1

2

Q If a customer purchases less electricity from the utility after installing rooftop

solar is that a justification for moving the customer to a separate rate class"

3

4

5

6

A. No, customers can reduce their electricity purchases for a number of reasons including

fuel switching, energy efficiency, part-time occupancy, and changes in number of people in the

household. However, those customers are not moved to a different rate class. As Figure I and

Figure 2 demonstrate. there are large variations in consumption among residential customers.
7

8
Q. What types of residential customers are low volume users?

9

10

1 1

12

IN

A. APS does not appear to have any specific information on the demographics of the low

volume users. In my experience, low volume residential service points are a diverse group,

including small residential units (often apartments), seasonal use units, smaller (often single

person) households, and households with residents that are at the older end of the age

demographic.14

15

16
K
I
l

17

18

19

20

APS notes that there are approximately l 15.000 apartment dwellers, or about l 1% of the

residential customers, but does not have an indication of the number of winter visitors beyond

approximately 5,000 self-reporting winter visitors.8 A review of 2010 census data for Arizona

shows that approximately 6% of all dwellings are for seasonal, recreational, or occasional use.

Approximately 6% of the dwellings in the counties that APS serves are also for seasonal,

recreational, or occasional usc.°

21

22

23

Low volume users are not limited to seasonal dwellings and apartments. Therc are no

specific industry criteria for defining what a low volume user is, however, a large number of

residential customers pays less than the average fixed cost of serving the residential class.
24

25

26

27

28 s Attachment JAH-10
"Attachment JAH-l2
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l Q What proportion of residential customers do not pay their full share of fixed costs"

2

3

4

5

6

7

8

9

10

l l

12

A. APS in their calculation of fixed cost recovery appears to treat all costs as fixed except

the fixed costs. In the long-run all costs are variablc.'° However, using the APS definition l

calculate the average annual fixed cost per residential customer to be $1,306. While APS

allocates over 85% of the fixed costs on demand not all those costs directly vary with capacity.

For example, the cost of digging a trench, laying conduit, setting a pole, service centers, etc. hay

little if any relationship to whether a residential customer has a peak demand of 3 kW or 5 kw.

TherefOre the use of $1,306 per residential customer, while not a 100% accurate allocation of

cost to each residential customer, is a reasonable proxy for evaluating residential customer

contribution to fixed cost recovery. Based upon my analysis roughly 75% of the E-I2 customers

do not pay their full share of fixed costs and over half the ET-2 customers do not pay their full

share. This analysis is summarized in Table 1 .

13

Table l Contribution to Fixed Cost Recovery
14

ET215

16

17

18

19

46%

0.1414

0.0320

0.1094

1,306

994

76%

89%

29%

0.1289

0.0320

0.0969

1,306

1,123

38%

76%

% of All Residential Customers

Average Residential Revenue ($/ kpH)

Average Fuel cost (S/kwH)

Average Fixed Cost Recovery ($/kWH)

Annual Fixed Cost / Residential Customer

Average Monthly Consumption Required to Recover Fixed Costs

% of Summer Bills < Average Required Monthly Consumption

% of Winter Bills < Average Required Monthly Consumption
20

I
21

22
Q How do the load factors of rooftop solar customers differ from their non-solar

counterparts"
23

24 I

25

A. I analyzed the load factors of rooftop solar customers and compared those against the

load factors of the residential class. I have summarized two summer months and two winter

26

27

28

m APS response to RUCO 6.1 l
12
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2

3

5

months in Table 2." Even though there are differences in the class level load factors, it is also

important to recognize that customers within the non-solar residential class have a large variation

in load factors, as shown in Table 3.12 However, all the non-solar residential customers are

4 treated similarly with regard to not being separated into a different class and not being put on

different rates. While there are differences in load factors, the solar customers peak later in the

day after the system peak so they reduce system costs by reducing peak hour loads despite

6 having a lower load factor.
7

8
Table 2: Load Factor Comparison for Solar vs. Non-Solar Residential Customers

9
Res No Solar Res Solar Deliveredhmmm

10

l l

12

12

1

7

8

63.0%

55.8%

62.8%

57.2%

53.1%

45.0%

47.3%

44.1%

IN

14

15

16

17

18

19

20

21

22

% Bills

3.6%

20.8%

29.5%

23.4%

13.7%

5.4%

1.9%

0.8%

0.5%

0.3%
23

Load Factor

1-10%

1120%

2130%

3140%

41-50%

51-60%

6170%

71-80%

81-90%

91100%

Total Bills

Table 3 Distribution of non-Solar Residential Load Factors

Average

Load Factor

7%

16%

25%

35%

44%

54%

64%

74%

85%

95%

31%

Monthly Bills

431,034

2,483,954

3,520,035

2,792,840

1,631,576

641,940

224,023

101,101

57,485

35,978

11,919,966

24

25

26

27

28 ll Attachment JAH-l3
I: Attachment JAH-l4

13
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2

Q Do the timing of peak loads for solar customers justify establishing a separate rate

class so that cost allocation follows cost causation"

3

A.4

5

6

7

8

9

10

l l

12

No. Rooftop solar customers use less grid energy than non-rooftop customers during

the proposed 3 pm to 8 pm TOU peak period and this actually reduces total system costs.

Reductions in total load on the APS system during peak hours is creating benefits by reducing

the need for energy that is typically more expensive on peak, reducing system peak demands,

and reducing loading on transformers. Even though the residential rooftop customers total solar

production diminishes after 5:00 pm in the summer, the systems still produce energy through

7:00 pin, resulting in reductions to APS peak demand up until 7:00 PM .

An analysis of residential solar system production by month and hour is shown in Table 4.

Table 4 shows the ratio of the average hourly residential solar customers system production to

the maximum solar production for the hour shown at the top of each column and the month

shown in each row of the table.13

14

Table 4 Ratio of Average Hourly Solar Production to Maximum Hourly Production
15

16
Month 1:00PM 2:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM 7:00 PM 8:00 PM

17

Q-
18

19

20

21

22

20%

34%

41%

44%

47%

48%

49%

47%

37%

24%

18%

0%

0%

0%

0%

0%

1%

1%

0%

0%

0%

0%
23

Jan
Feb
March
April
May
June
July
August
Sept
Oct
Nov
Dec

75%

86%

87%

92%

90%

89%

89%

92%

88%

79%

88%

80%

73%

84%

84%

88%

88%

86%

86%

91%

83%

75%

81%

74%

63%

74%

77%

81%

80%

79%

79%

83%

74%

64%

67%

61% 16%

44%

57%

62%

66%

66%

66%

66%

68%

59%

46%

45%

41%

3%

10%

18%

22%

26%

28%

28%

25%

14%

5%

1%

1% 0%

0%
0%
2%
4%
8%

10%
10%
7%
1%
0%
0%
0%

rooftop solar customers accurately represent the24 Docs the delivered load of the

demand of this group of customers?
25

26
Yes, the delivered load is the actual load that the customers place on the utilitys

27
A.

system.
28

14
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2

3

Just as there are variations in the time of peak demands of individual non-solar residential

customers, there are variations among solar residential customers but collectively what is

actually delivered to the customer is the aggregate demand on the utility and what the utility

should plan and design for.4

5

6

7
H)

Q. Is there a difference between the "partial requirements" rooftop solar customers

and customers relying on self-generation virtually full time and taking stand-by service

from the utility .
8

9

10

l l

12

la

14

15

16

17

18

19

20

A. Yes, there are two major distinctions. Customers with standby service purchase

electricity from the utility on a random. intermittent basis. The standby class of customers is

typically diverse in both the loads they rely upon from the utility and the timing of when they

rely upon the utility. The periods when they need to purchase electricity due to outages of their

self-generation facilities are difficult to predict, and typically infrequent. In contrast, rooftop

solar customers represent a large number of customers that have regular and predictable utility

electricity requirements that fall within the requirements of others in the residential class. While

the output of an individual customers rooftop solar system may be difficult to predict due to

micro climates and individual equipment outages, there are currently over 55,000 customers who

have installed rooftop solar systems. Collectively the output is much more predictable and can

be forecast in the same way that utilities already predict and forecast output from utility-scale

solar and other variable generation sources. These rooftop solar customers as a group purchase

electricity from the utility 24 hours per day and every day of the year.

21

22
Q Docs the APS ECOSS study correctly reflect the costs and revenues of rooftop

solar customers that will not take service under a NEM arrangement"
23

24
A.

25

26

27

28

No. the parity ratio does not reflect revenues associated with delivered load. The

Company's ECOSS study shows the revenues based upon the current NEM arrangement where

delivered electricity is reduced by the export of electricity. The Company did not develop any

estimate of pro forma revenues based upon compensation for all excess energy produced. In

addition, the customers who take service from the utility in the future may have a different

15
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2

pattern for excess energy as a result of different system configurations in response to the newly

proposed compensation structure.

3

4
Q Based upon your analysis should a separate rate class be developed for the rooftop

solar customers"
5

6

7

8

9

10

l l

12

la

14

15

16

A. No. The residential customer class incorporates a wide range of customers that all take

service at secondary voltage levels and includes customers with a range of consumption and load

factors. This class is represented by a diverse group of customers living in urban vs. rural

environments and single family vs. multi-family homes that may have vastly different

consumption patterns. While the Commission has defined residential rooftop solar customers as

partial requirements customers - by this definition - those are only one type of partial

requirements customers currently included in the residential rate class. There are many other

customers that meet part of their household energy requirements through the use of other energy

resources, such as natural gas and propane. and varying degrees of reliance on energy efficiency.

Unless the Commission intends to classify all of these customers as partial requirements

customers as well. it is inappropriate to use this definition to create a classification that results in

discriminatory pricing for rooftop solar customers.
17

18 iv. APPROPRIATE TREATMENT OF A ROOFTOP SOLAR CUSTOMERS IF A
SEPARATE RATE CLASS IS CREATED19

20

21

Q If the Commission concludes that rooftop solar customers should be evaluated as a

separate class in the ECOSS study, what are the key issues that need to be addressed"

22

23

24

25

A. The key issues are the treatment of exported energy, total electricity consumed on site,

and the electricity actually purchased from the utility. I discuss each of these concepts separated

but it is important to understand that they need to be considered in the context of the theory,

methodology, and objectives associated with the cost allocation model.
26

27

28

16
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l Q, What is the theory behind an electric utility cost allocation model?

2

3

4

5

6

7

8

9

10

l l

A. The guiding principle is that cost allocation should follow cost causation. In the cortex

of utility cost of service studies, an embedded revenue requirement is typically divided up, or

"allocated" to the different classes of customers. If the costs to serve different groups of

customers are significantly different then conceptually different classes should be created to

achieve the objective of cost allocation following cost causation. Ideally, costs would be

allocated by direct assignment, each class pays for the facilities that are used to serve them. In

practice, direct assignment can only be used for a fraction of the utility's costs since most

facilities are jointly used and facilities are rarely dedicated to a specific customer or group of

customers. For example, the central generating station serves all the customers who purchase

electricity and the distribution feeder serves all the customers connected to Thai feeder.

12

la

14

Q Can the ECOSS study be used to determine if the costs of serving rooftop solar

customers are significantly different than similarly situated customers without rooftop

solar"
15

16
A.

17

18

19

20

21

22

23

Not entirely. The results of an ECOSS are completely subject to limitations of the

assumptions and methodology used to allocate the costs amongst the different customer classes.

Dramatically different answers can result from the methodology and assumptions used to

allocate what are predominately joint costs to the different rate classes. In addition. the

embedded cost methodology allocates all overhead and indirect costs to a limited number of

utility activities (production, transmission, distribution, customer service) and then to the rate

classes. The utility has a large amount ofoverhcad and joint costs and the allocation decisions

about those and other costs can make certain classes of customers appear more or less costly

than they actually are.
24

25
Q How should exported energy be treated in an embedded cost of service study?

26

27

28

A. Non-energy cost components should only be included to the extent that: dedicated

facilities are associated with exported energy, specific incremental costs are created by the

17
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2

3

4

5

customer class that exports that energy, and there are specific services provided by the utility to

serve that class of customers. At this point the only specific facilities for solar customers that

APS has identified is the incremental cost of the bi-directional meter. Payments made for

exported energy should be treated as power costs and in the case of avoided capacity costs, those

costs should be allocated in the same way as avoided capacity costs are treated for energy

efficiency.
6

7

8

Q. Arc there dedicated facilities required to accommodate exported energy from

rooftop solar customers"
9

10

l l

12

la

14

15

16

A. Rooftop solar customers require a different metering configuration so that both outflow

and inflows of electricity are metered -- which is why APS rooftop solar customers need to have

dual register meters installed. The other dedicated facilities for secondary voltage service, the

service line and transformer, could hypothetically need to be sized differently to accommodate

exported energy in limited instances. These are small, quantifiable costs that are mostly upfront.

In addition based upon the exported electricity data provided by APS, there does not appear to

be a need to upside these customer dedicated facilities and APS has not provided any evidence

that they are upsizing the dedicated facilities.
17

18

19

Q Is there a cost associated with exported energy flowing on the primary voltage

distribution system"

20

I 21

22

23

24

25

26

A. Only in limited and largely hypothetical circumstances. There could conceivably be a

cost to the primary distribution system from exported energy but this cost is allocated on the

basis of load. Unless the electricity exported exceeds the usage of electricity by all the other

customers on the feeder the exported electricity displaces electricity that would otherwise flow

from other generators and through the distribution substation. Just as those generators do not pa

for use of the distribution system, the rooftop solar customers who deliver electricity to the

distribution system should not pay for that "use" of the distribution system.
°7

28

18
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2

Q Does the exported electricity from distributed solar create an additional demand

on the distribution system, or just displace other electricity flowing from APS generators

and purchased power"3

4

5

6

7

8

9

10

A. APS data has not shown that peak demands on feeders have resulted from rooftop solar

customers exporting energy. While there may be limited instances of reverse power flows on

the distribution system, APS has not identified costs associated with these instances. It is

possible that if there was a significantly high degree of saturation ofNEM customers on a feeder,

reverse flows could become material enough to require incremental investment in upgraded

distribution facilities to handle incremental energy flows. Therefore, it is reasonable for APS to

continue to monitor penetration at the feeder level.

I I

12 Q, Do you agree with the APS proposal to allocate costs based upon the customer's

site use of electricity as opposed to the electricity actually delivered from the Company"la

14

15

16

17

18

A. No. The delivered use reflects the energy and capacity requirements that the class

collectively uses. The Company's allocation based on site use is equivalent to charging

customers for phantom load. It is phantom load since it is not electricity or capacity that the

Company currently provides. Furthermore, the utility does not allocate costs to other customer

groups based upon what it potentially might provide in the future.

19

20

21

Q If other customer groups reduce their energy purchases from the utility does the

utility allocate costs to those customers based upon what electricity they would have used

but for their actions to reduce electricity purchases"22

23

24

25

26

27

28

A. No. The clearest inconsistency is that customers who reduce electricity usage and peak

demands due to programmatic and non-programmatic energy efficiency and demand response

measures are not allocated costs for their electric load reductions. Likewise, customers who

switch from an electric HVAC or household appliance to natural gas fired appliances are not

allocated costs related to their electric load reductions. Additionally, customers who may choose

to turn on all of their appliances during the peak period are allocated costs according to their

19
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I

2

actual electricity consumption. Likewise, customers who only occupy their household part-time

are not allocated costs based upon what electricity they would have consumed had they been a

full-time occupant.3

4

5

6

Q. What about the argument that demand costs should be allocated on site use

because the solar systems may not produce electricity or may substantially reduce

production at any moment"
7

8

9

10

l l

A. Again, rooftop solar is no more intermittent than other resources, such as utility-scale

solar, that utilities already forecast and manage without issue. In fact, rooftop solar is less

intermittent and more reliable because it is geographically distributed. Unlike a utility-scale

installation, there is a little risk of a single event taking out all or the majority of production

unexpectedly.12

IN

14

15

16

17

While there are hours of the day when the solar systems are not producing electricity, these

hours arc during the night time and in that case the delivered use and the site use are the same,

creating no issue with using delivered consumption. However, the assumption that there are

times that the rooftop solar class may not produce electricity during day time peak demand hours

is a fallacious argument.
18

19

20

21

22

23

24

25

While APS allocates transmission on four coincident peaks and allocates distribution on the

class four non-coincident peak hours of the year, I examined the top 100 hours of system loads

for 2015. During the top system four peak hours the residential solar systems in aggregate were

always producing electricity. At the top 50 and 100 hours of system load there were a few hours

after 7:00 and when the solar systems were not offsetting retail demand. A summary of this

analysis is shown in Table 5.13 As shown inFigure 3, rooftop solar is producing electricity in

almost all of the top 100 retail load hours and offsetting the need for capacity resources. Simply

stated, as a class, solar production never goes to zero during the daylight hours so use of "site"
26

27

28

"Attachment JAH16
20
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existent demand, therefore violating the fundamental tenet that cost

Table 5 Residential Solar Production during Peak Retail Demand Hours

Top

4 Hours

20 Hours

50 Hours

100 Hours

Average Lomcident

Residential Solar

Production (MWH)

82.2

81.9

81.8

79.6

Hours with Solar

Production < 5

M W

0

0

2

7

Max Solar

Production

(MWH)

117.0

139.2

152.6

157.6

Mun Solar

Production

(MWH)

45.3

12.2

0.2

0.0

Average

System

Demand

6,517

6,361

6,175

6,024

Figure 3 Residential Solar Production during Top System Hours
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lQ. If a group of customers reduce their electric consumption does that shift costs to

other customers"

1 load allocates costs on a non-

2 allocation should follow cost causation.

3

4

5

6

7

8

9

10

l I

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

A. There is not a simple answer since it depends on both the allocation of costs and the

relationship between embedded costs and both short and long-run marginal costs. If embedded

distribution and transmission costs are greater than short run marginal costs, which is generally

the case, then reduced consumptions will reduce revenues and that can shift costs. If long-run

marginal costs are greater than the embedded costs then the short-term cost shiN is offset by a

21
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1

2

3

4

5

lower long-term revenue requirement. It is important to recognize that a shifting of costs is not

the same as a subsidy. Cost shifts regularly occur as a result of utility administered energy

efficiency, environmental protection initiatives, economic development programs, inaccurate

cost allocations or other business or regulatory decisions. There are established mechanisms,

like decoupling, that account for revenues that might be unrecovered in the short tern, and that

simultaneously align utilities incentives with those of consumers and society.
6

7
v . CRITIQUE OF THE APS ECOSS STUDY

8

9 Q. What are your primary concerns with the ECOSS study prepared by APS?

10

l I

12

la

14

15

16

17

18

19

A. My primary concerns are with the allocation factors and the calculation of the parity

ratio. These concerns are:

l ) The allocation of primary distribution, substation, and transmission, and generation

costs using site loads versus delivered loads for the rooftop solar classes,

2) Use of the NCP demand for primary distribution and distribution substation costs,

3) The calculation of metering costs for the rooftop solar classes,

4) The calculation of the basic charge for all residential customers, and

5) APSs evaluation of parity for rooftop solar customers is flawed because it i) fails to

make a pro-forma revenue adjustment considering delivered load in order to understand the

parity of non-grandfathered rooftop solar customers and ii) for grandfathered customers it fails t

account for the system benefits provided by those customers.
20

21

22

23

24i

25

26

The first concern is critical since allocation of energy and capacity costs on services not used

by the class is a clear violation of the tenet that cost allocation should follow cost causation. The

second. third. and fourth items are concerns that are valid reasons for rejecting the APS

methodology. The fifth concern is critical since the incorrect calculation of parity can impact the

distribution of the rate increase and the policy decisions of this Commission.

My conclusion is that the APS has systematically overestimated the cost of serving the solar

customers and has failed to match cost allocation with cost causation. This in turn led to the27

28

22
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2

incorrect conclusion by APS that rooftop solar customers are being heavily subsidized by other

customer classes.

3

Q.4 Does the Company use site versus delivered loads to allocate all generation,

transmission, and primary distribution costs to the rooftop solar customers"
5

6

7

8

9

10

l l

12

A. Yes, the Company has used total customer electricity use including electricity from the

rooftop solar systems in the ENERGY (energy), DEMPROD (production demand), DEMTRAN

(transmission demand), and DEMDIST (distribution demand) allocation factors. The result of

this is the over-allocation of costs to the solar customers and discriminating against rooftop solar

customers by penalizing them for reducing their purchases from the utility. Conversely, the

Company and Commission do not penalize customers for reducing purchases due to energy

efficiency or fuel switching.

13

14
Q. Is there a valid argument that the solar customers should be allocated costs for the

utility standing by to serve a customer whose solar system might not be working"
15

16

17

18

19

20

21

22

23

A. No, the allocation of the joint costs to rate classes is based upon the collective

characteristics of the rate class as opposed to individual customers. Historically utilities have

evaluated demand costs to large rate classes based upon a statistical sample intended to reflect

the collective behavior of the rate class. In the case of the rooftop solar customers the utility has

used a census and so the sum of the delivered load reflects the actual aggregate demand and the

collective variation of energy use and energy production within the class. Use of the census

versus a sample provides a high degree of accuracy with respect to understanding when rooftop

solar customers purchase and generate electricity. The Company ls approach is incorrect in that

it also uses an energy allocation factor based upon energy that is not consumed by the class.
24

25

26

27

28

Solar systems are significant capital investments that are not portable. These solar systems

are not on the roof one day and gone the next. In addition, consumers have a strong financial

incentive to maintain their systems in order to recoup the capital investment. While solar

production can vary from hour to hour and day to day. the APS data shows that during the

23
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2

3

4

5

6

daylight hours the rooftop solar systems produce energy and when the utility system peaks

during daylight hours the systems are not only producing energy but cumulatively exporting

energy to the grid. Table 6 shows that during the total residential solar system production and

export as a percentage of the system retail load tr the top 4, 10, 50, and 100 system hours. The

table also shows that in aggregate the residential systems were producing electricity in all the top

100 system hours for 2015 and 99 hours in 2016. The one hour when residential rooftop solar

was not producing was the 8 let highest load hour in 2016, June 20 at the hour ending 9:00 PM.
7

8 Table 6 Residential Solar Production during System Peak Hoursl4
9

2015 20161

10

11 Production

# Hours
of

Production Production
# Hours

of ProductionSystem Hours Export

12

13

1.03%

1.08%

1.08%

1.08%

0.14%

0.17%

0.22%

0.24%

4

10

50

100

0.99%

1.50%

1.55%

1.60%

Top 4 Hours

Top 10 Hours

Top 50 Hours

Top 100 Hours

4

10

50

99
14

15 1. Export data for residential solar systems for 2016 were not located

16

17 Q. How should the allocation factor for rooftop solar customer classes be calculated

for the secondary lines and line transformers"18

19

20

21

22

23

A. The Company has incorrectly calculated the allocation factor based on site use, as that

does not reflect the actual load on the facilities. In the future it might be appropriate to consider

the maximum load on these facilities as the higher of the delivered peak load and the exported

load -.. but only if the exported load requires increasing the size of the secondary lines and

transformers. However the Company has not identified instances of having to increase the size

24 of these facilities due to exported electricity to reflect the actual demand on the secondary

distribution facilities.25

26

27

28

14 Attachment JAH-l7
24
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Q. What is your concern with using a NCP cost allocation factor for the primary

distribution system and distribution substations"

3

A.4

5

6

7

8

9

10

l l

These facilities are designed to meet the aggregate peak load of all the customers

connected to these facilities regardless of the rate class. If distribution feeders and distribution

substations were dedicated to a single class of customers, then use of the class NCP would be an

appropriate allocation factor. However, based upon my analysis of data provided by APS, the

NCP is not an accurate allocator. This conclusion is based upon:

Customer counts or residential and non-residential counts at substations,

• Comparison of the class peaks of solar customers versus residential customers and

distribution service non-residential classes.

Analysis of substation peak data versus the rooftop solar peaks and system peaks.

12

13 Q. Are distribution substations dedicated to residential customer classes or solar

customer classes"14

15

16

17

18

19

20

21

A. No, an analysis of the data provided by APS shows that the majority of substations have

at least 10% non-residential customers, and certainly no existing substation serves l 00% solar

customers. While on a customer basis most substations have more residential customers than

commercial customers, commercial customers on average have higher loads. On a simple

average basis the small and medium sized commercial customers on the distribution system have

peak demands 8 and 33 time greater than the average residential customer. Therefore, the l 0%

of the customers may be responsible for a significant portion of the peak load on the substation."

22

23

24

25

26

27

28
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l

2

Q. Do the residential rooftop solar NCP class peak demands occur at the same time as

other residential customers"

3

4

5

6

7

8

9

A. No. Table 7 shows the date and time of the NCPs of the solar and non-solar residential

customers. The residential solar customers peak later than system in 19 of the top 20 system

peak hours and the residential solar customer group never peaks at the same hour as the system

in the top twenty hours. The proposed solar residential customer class also peaks later than the

residential class and the solar residential customers` peak later than the system peak. Therefore,

the solar customers collectively are actually contributing to an overall reduction of system and

substation peaks and costs are being over allocated to these customers.

10

Table 7 Coincidence of Rooftop Solar Peaks with Residential and System Peaks
l l

12

System

2015

NCP Date

Peak

(MW)

Hour

Ending

Residential Non-Solar
Peak Hour
(MW) Date Ending

Residential Solar
Peak Hour
(Mw) Date Ending

13

14

15

16

17

18

171

169

168

163

161

161

l

2

3

4

5

6

7

8

9

19

20

21

22

23

24

25

157

156

155

155

154

151

151

151

150

149

26

10

l l

12

13

14

15

16

17

18

19
27

20

17:00

17:00

18:00

16:00

l 6:00

18200

18:00

17:00

17:00

15:00

15:00

16:00

18:00

19:00

19:00

16:00

17:00

17:00

17:00

18:00

08/15/15

08/14/15

08/15/15

08/15/15

08/14/15

08/16/15

08/14/15

08/16/15

08/13/15

08/15/15

08/14/15

08/16/15

08/13/15

08/15/15

08/16/15

08/13/15

08/05/15

06/18/15

08/17/15

08/05/15

08/15/15 17:00

08/16/15 18:00

08/16/15 17:00

08/15/15 18:00

08/15/15 16:00

08/16/15 16:00

08/16/15 19:00

08/15/15 15:00

08/15/15 19:00

08/16/15 15:00

08/14/15 18:00

08/14/15 17:00

08/16/15 20:00

08/15/15 14:00

08/14/15 16:00

08/13/15 18:00

08/29/15 17:00

06/28/15 17:00

08/14/15 19:00

08/29/15 16:00

172 08/16/15 20:00

08/15/15 19:00

08/16/15 19:00

08/15/15 20:00

08/14/15 19:00

08/14/15 20:00

08/16/15 21:00

08/13/15 20:00

08/05/ l5 20:00

08/13/15 19:00

08/15/15 21:00

08/17/15 20:00

08/29/15 19:00

08/14/15 21:00

08/15/15 18:00

08/17/15 19:00

08/04/ l5 20:00

149 08/30/15 19:00

149 08/05/15 19:00

148 08/16/15 22:00

6557

6,514

6,509

6,487

6,476

6,465

6,433

6,432

6,348

6,334

6,317

6,309

6,305

6,301

6,298

6,253

6,231

6,223

6,222

6,210

4,088

4,061

4,054

4,043

4,037

3,963

3,909

3,906

3,852

3,802

3,780

3,776

3,715

3,703

3,683

3,670

3,660

3,649

3,636

3,632

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

28

26
Heidell REDACTED Direct Testimony . Docket No. E-0I345AI6-0036 & E-01345AI6-0123



Q. How do the distribution substation peaks compare to the rooftop solar class peaks

and system peaks?

A. I analyzed the 4 peak hours of the 388 distribution substations and 35% of the

substations peak before 6:00 PM and 76% of the substations peak before 7:00 PM.16 Two of the

top four NCPs for the residential solar customers occur after 7:00 PM so they are not coincident

with the peaks of the majority of distribution substations.

Q. Do the residential solar rooftop solar customers contribute to the system and

substation peaks or reduce the peak loads?

Figure 4 APS System Peak Day - August 25, 2015
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l

2

3

4

5

6

7

8

9

10

I 1 A. They reduce the peak loads by offsetting capacity requirements during the APS system

12 peak. This is demonstrated graphically in Figure 4 that illustrates how residential customers

13 without solar peak with the system but rooftop solar customers are peaking after the system peak

14 As a result, on the peak day in 2015, it is clear that it was a benefit to the grid that solar

15 customers peak occurred at a time other than the system peak.

16

17

18

19

20

21

22

23

24

25

26

27

28

16 Attachment JAH-I9
27
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1 Q Based upon your analysis what is your recommendation for the allocation factor

for distribution substations"2

3

4

5

A. I recommend that the coincident peak allocation factor be used because: l) the

substations serve residential and commercial loads, and 2) the rooftop solar customers in general

contribute to reducing the coincident peak for all customers.
6

7

8

Q. Based upon your analysis what is your recommendation for the allocation factor

for distribution feeders"
9

10 A. My recommendation is that distribution feeders be allocated on coincident peaks simile

to substations.l l

12

Q. What is the impact of correcting APS's errors in calculating the allocation factors?IN

14

15

16

A. The correction adjusts the parity ratios (the percentage of actual costs a given customer

class pays under the proposed rates) upward approximately 7.4% for the residential solar energy

group (from 37.6% to 45.0%).
17

18 Q, What are your concerns with the development of meter costs"

19

20

21

22

23

A. The Companys calculation of meter costs for solar and non-solar customers has

significant problems. My concern is that the meter costs for all customers are over-stated since

the Company has allocated significant non operations expenses and A&G costs to meter costs.

in addition the costs are over-stated for rooftop solar customers because of the allocation of the

production meter cost to those customers as well as the allocation factor used for meter expense.
24

25
Q, Why are the meter costs allocated to rooftop solar customers over-stated"

26

27

28

A. There are at least two issues with the meter cost allocation. The first issue is the

allocation factor for meter investments assigns responsibility for the production meter to the

28
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l

2

3

4

5

6

7

solar customer when the production meter is not needed by the customer. It is used by the utility

to measure distributed renewable energy produced to comply with the state renewable energy

standard and reporting on the amount of renewable energy derived from distributed solar system

and also for reporting under the Lost Fixed Cost Recovery Mechanism (LFCR) which allows the

Company to recoup a portion of revenues lost to energy efficiency and distributed generation

adoption. Regulatory compliance costs should be home by all of the APS customers and not by

the customers who are helping the utility comply with state regulations. I also note that in the

ALJls recommended decision in the Tucson Electric Power (TEP) rate case, the judge agreed
8

9

10

1 1

with my perspective and recommends that the production meter costs should be removed from

the meter cost for distributed solar customers." The second issue is that meter expense is

allocated based upon the cost of the meter when it should be allocated based upon customers.

For example, the cost of the meter shop and associated equipment recorded in meter expense has

12 not been demonstrated to be a function of the cost of the meter.

13

Q What adjustments do you recommend to the allocation of meter costs"
14

15

16
|.

17

A. In addition to any other reductions, the meter capital cost for residential solar costs mus

at least be reduced from$566.97 to $431.44 to remove the RZS - Commercial Production Meter

from the meter cost allocation factor CUST370. The CUST370 allocation factor should also be

18

19

substituted with the CUSTNUM allocation factor for the meter expense accounts (FERC 586 an

597). I have one additional concern with the incremental meter cost, I noted that the TEP

20

21

22

recommended order indicates that the incremental capital and labor cost to install the bi-

directional meter in TEP service temtory is $142.95."' This is significantly less than the $296.91

cost that APS states." To the extent that the Commission investigates assigning an increased

meter cost responsibility to customers with solar, I encourage the Commission to look carefully
23

24

25

26

27

28

17 Attachment JAH-20
is Attachment JAII21
19 Attachment JAH-20
0 Attachment JAH21
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1

2

at the cause of this apparent disparity and to make sure that solar customers are not paying two

times as much for a meter in APS service territory as they would in the territory ofTEn.

3

How have non-meter costs been allocated to the cost of meters"Q4

5

A.
6

7

8

9

10

l l

APS has separately split distribution operation and maintenance expenses into two

categories, direct and indirect maintenance expense (a category referred to as "Misc" in the

ECOSS study). The "Misc" expense is then reallocated to the "Non-Misc" expenses using an

allocation factor which is the ratio of the "Misc" / "Non-Miss" expenses.2' The categorization

and calculation is shown in Table 8. The reallocation factor for distribution operations cost is

3.2387. This means that the $5.6M of meter expense in FERC account 586 is adjusted upward t

$23.8M before being allocated as meter expense to the different rate classes and incorporated

12 into the basic charge calculation. In the case of the residential classes there is over $2 l M

allocated as meter expense where the residential share ofFERs account 586 is under $5M. Inla

14

15

addition, APS has allocated an almost additional $18M ofA&G expense to the meter costs. To

the extent that the A&G and "Misc" costs were prudently incurred. they should be recovered

from customers. However, those costs are not appropriately classified as meter costs.
16

17 Table 8: APS Reallocation of Distribution Expenses

FERC Account z01s Expense Category 2015 Expense Category18 FERC AA:count

AB:Maintenance

19

20

21

2739119 Misc

252338 NonMisc

3383396 NonMisc
20411819 NonMisc

9902185 NonMisc

2724211 NonMls c

539741 NonMisc

22

Mlsc

Misc
NonMisc

NonMisc

NonMisc

NonMisc

NonMisc

NonMisc
Misc

Misc

23

OPERATIONS

H:580 Supervision and Engineering
I:581 Load Dispatching

Q:S82 Station Expense(Substation)

R:S83 Overhead Lines Expense(Pri./Sec./Serv.)

S 2584 Underground Line Expense(PrL/Sec./Serv.)
T:585 Street Lighting & Signal System

U:S86 Meter Expense
V:587 Dusk to Dawn

J:587 Customer installation Expense(Misc.)
K:588 Miscellaneous Distribution

X:589 Rent

Total Operations Expense

4803283

2200293
1576261

2630964

1797421

2337

5616656
19614

660567

32083855
629407 NonMisc

52020658

AC:590 Supervision 81 Engineering(Mi$c.)

AG:591 $!ructures(Subs\ation)
AH:592 Station Equipment(Substatlon)

Al:593 Overhead Lines(Pri./Sec./Serv.)

AJ:594 Underground Lines(Pri/Sec./Serv.)

AK:S95 OH/UG Line Transformers

AL:596 Street Lighting & Signal Systems
AM:597 Meter Expense

AN:598 Dusk To Dawn

AD:S98 Miscellaneous Distribution

Total Maintenance Expense

396813 NonMisc

3098330 Misc

43447952

24 39747998

12272660

3.2387

O:Total OperationMisc

Z:TotaI Operation NonMisc
GrossUp Factor

$837449
37610503

0.1552

AE:TotaI MaintenanceMisc
AO:Total MaintenanceNonMisc

GrossUp
25

26

27

28

i Allocation in Workbook C - 20 I5TY COSS Working Model.xlsx in tab O-M D W Misc Allocation.
30
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1 Q What is the impact of these adjustments"

2

A.3 The two adjustments lower the meter costs by over 35%.

4

5
Q. Do you have other concerns with APS's calculation of the components of the basic

charge"
6

7
A.

8

9

10

11

12

13

14

15

Yes. The issue of over-allocation of costs to meter expenses applies to the other

components of the basic charge as well. In addition, the calculation of the basic charge should

exclude non-dedicated facilities. At a minimum, secondary distribution lines should be removed

from the basic charge. I also recommend removing line transformers from the basic charge since

many transformers are also shared system facilities. Additionally, the ECOSS model makes it

challenging to understand the actual costs of these transformers versus the allocated cost that is

adjusted by the gross-up factors shown in Table 8 as well as the assignment of A&G costs. in

sum. I think the Companys calculations related to the basic service charge and the meter fee

component of that charge should all be looked at with a degree of skepticism and, at the very

least, the adjustments I identified must be made.
16

17
Q. Why should pro forma revenues be calculated for the rooftop solar customers"

18

19

20

21

22

23

24

25

26

27

28

A. In order to establish appropriate rates for non-grandfathered rooftop solar customers it i

important to have an accurate understanding of the relationship between the cost of sewing these

customers and their revenues. One of the challenges is that while there are currently rooftop

solar customers there are no non-grandfathered rooftop solar customers. Therefore there are

neither costs, nor revenues for this non-existent group of customers. In order to understand the

cost of sewing these prospective rooftop solar customers I recommend analyzing the solar

customers as if they were not on net metering. This entails both allocating costs on delivered

load in order to reflect their actual usage of the APS system and calculating the associated

revenues assuming those customers were not on net energy metering. I refer to this calculation

of revenues assuming no net metering as the "pro forma revenues". The solar customers not on

net metering will pay for electricity based upon delivered load. Since this group of customers

31
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I

3

4
r

does not exist, I assume that they will have solar systems and energy use patters similar to the

2 customers on NEM. My calculation does not take into consideration the potential impacts from

the new compensation scheme which may lead to changes in delivered and exported load due to

customers optimizing their solar system size and installation to maximize the economic return

under the new rate terms.
5

6

7
Q. What is the difference between the billing determinants used by APS in their test

year calculation versus the actual delivered load"
8

9

l l

la

A. I have estimated that difference at approximately 47%, or approximately 392 GWH for

10 residential rooftop solar delivered kWH versus the Companys 207 GWH number used in the

billing determinants lOt the test year revenue. in other words, in the absence of net metering on

12 average the solar customers will be purchasing 47% more electricity from the utility. (There will

also be an increase in the amount of exported electricity that the utility will pay the customers

for.)
14

15
Q . Why is it appropriate to exclude the contribution of NEM to these pro forma

16
revenues"

17

18

19

20

21

23

24

A. The ending of retail rate NEM creates a different billing arrangement for future rooftop

solar customers. The pro forma calculation shows what the existing customers revenue would b

if they were not on NEM rates. The energy purchases from APS would be no longer be limited

ro just the any amounts of delivered energy less all exported energy, but instead they would

22 purchase a greater amount of energy than under NEM since none of the delivered energy would

be offset by production from the solar systems. A non-grandfathered rooftop solar customer will

pay for all delivered energy. Any exported energy will be paid for under rider EPR-6S based

upon the value of that energy.
25

26

27

28
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1 Q Have you estimated the impact of the pro forma adjustment of using the delivered

392 GWEN?2

3

4

5

6

7

A Yes. It changes the APS calculated historical revenues from approximately $25M for

the residential rooftop customers to almost $45M after the adjustments that APS incorporated

into its proof of revenue work papers. The results of the pro forma revenue analysis, before

adjustments for weather normalization and other adjustments in the APS proof of revenue work

papers is shown in Table 9.
8

9 Table 9 Pro Forma Adjustments to Reflect Delivered kW and kWH

10

l l

APS TY MWH

ProForma

MWHSolar Schedule

APS TY Revenue

Before

Adjustments

Pro Forma

Revenue Before

Adjustments
12

la

E-12

ET1 / ET-2

ECT1R / ECT-2
14

33,613.13

155,186.32

18,141.22

206,941

98,875.22

268,428.15

24,667.93

391,971

5,037,220

16,291,139

2,178,848.00

23,507,207

12,432,322

29,595,495

3,051,947.42

45,079,764

15

16

17

Q. Would you please describe how you calculated the pro forma revenue adjustment

for the residential rooftop solar customers"

18

19

20

21

22

23

24

25

A. I estimated the monthly bills of the E-12, ET-l ET-2, EcT-l, and ECT-2 customers

based upon the 2015 hourly delivered data provided by Aps." My calculation of the monthly

bill assumed that all the delivered energy was billed at the corresponding rate schedule that the

customer is currently on. For example, the monthly bill of an E-12 solar customer was

calculated using the delivered consumption for each month and the corresponding seasonal

blocked energy rate. The same process was used for the ET-l , ET-2, ECT-l R, and ECT-2

customers. For the demand customers, I calculated the maximum on-peak weekday demand

based upon the delivered load.

26

27

28

2 Attachment JAH-22
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I Q Is it critical that you estimated the pro-forma revenue rather than having an exact

calculation"2

3

4

5

6

7

8

A. No, the grandfathered NEM customers will be billed under their historical rate

schedules. The purpose of the calculation is to illustrate that on a fowvard looking basis the

revenue from non-grandfathered solar customers will reflect the delivered electricity and

accounting tor how the electricity actually will be sold dramatically changes the relationship

between the allocated costs and revenues from the delivered electricity for the prospective

rooftop solar customers.

9

10 Q. What is the parity ratio impact of the pro forma revenue adjustment for the solar

customers"l l

12

la

14

15

16

1 7

A. The cumulative impact of my proposed changes to the cost allocation and incorporation

of the pro forma revenues is that customers on the energy rates are presently at 88.9% of parity

and at 100% under the proposed allocation of the rate increase, and the customers on demand

rates are currently at l l0.7% of parity and at 123% of parity under the proposed for rate increase

This means that the non-grandlathered customers will be paying 100% or more of their fully

allocated embedded costs.

18

19 Q What is the parity ratio impact of the pro forma revenue adjustment for the non-

solar residential customers"20

21

22

23

24

25

26

27

The cumulative impact presently for the E-12, ET-l & ET-2, and ECT-1 & ECT-2 are

92.2%, 85.9%, and 82.9% respectively. Under the proposed rate increase these values increase to

99%, 92%, and 89%. This result shows that both the non-solar residential customers and non-

grandfathered rooftop solar customers will be paying an equitable share of the utilitys cost to

serve based upon the embedded cost methodology. It also demonstrates that it is not necessary

to have separate rate classes and rates for new rooftop solar customers since the parity ratios for

both groups of residential customers were calculated with the same rate schedules.

28

34
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1

2 Vl. VALUING EXCESS ENERGY EXPORTED TO THE GRID

3

Q.
4

Are you familiar with the ACC order on the value of distributed generation in

Docket No. E-00000J_I4_023°
5

6

7

8

A. Yes. While I was not involved in that Docket, I have read the order and understand that

the Commission directed that the Resource Comparison Proxy (RCP) methodology should be

used in pending rate cases for valuing the exported electricity of non-grandfathered customers.

9

10
Q Is it your opinion that the RCP methodology correctly values exported electricity

from customers' rooftop solar energy systems"
l 1

12

la

14

15

16

A. It is my understanding that the value of solar will be addressed in supplemental

testimony due in March 2017 and in my supplemental testimony I will be addressing issues

related to the proper methodology for valuing exported energy and generation capacity

including, but not limited to, the RCP. However, while the RCP methodology will also include

long-term transmission and distribution system benefits. it is my opinion that environmental

17 benefits should also be included.

18

Q Will the determination of RCP impact your analysis in this testimony?
19

20

21

22

23

A. Yes. In this testimony, I address whether the APS proposed treatment ofnon-

grandfathered rooftop solar customers will effectively end the competitive rooftop solar business

in APS service territory. l reserve the right to modify this conclusion based upon what the

Company proposes and the Commission determines the RCP payment should be.

24

25 it. ROOFTOP SOLAR CUSTOMERS ARE NOT BEING SUBSIDIZED

26

27

Q Do you agree with the APS conclusion that rooftop solar customers are being

subsidized"

28

l
35
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l

2

3

4

5

6

7

8

A. No. APS conclusion is based upon an incorrect analysis of the cost to serve rooftop

customers. Their analysis excludes consideration of the value of the excess energy produced by

rooftop solar customers and delivered to the grid, as well as the avoided costs associated with

reduced costs for system energy production and delivery. When these two issues are corrected, a

I discuss previously in my testimony, the rooftop solar customers are paying over 90% of parity

while the non-solar residential customers are paying 87%. In addition, the pro forma adjustment

that shows the revenues on a going forward basis where non-grandfathered rooftop solar

customers pay for all delivered electricity show that the residential rooftop solar customers under

the APS proposed allocation of the rate increase would be paying parity.

9

10

l l

Q. How did you value the benefits provided by the grandfathered rooftop solar

customers"

12

13

14

15

16

17

18

A. APS identified that the residential rooftop solar customers resulted in reduced sales of

338340 MWH during the 201 l .-- 2015 period. The APS analysis of the subsidy calculates a

reduction of revenues of almost $28M based upon lost margin excluding fuel costs." The

reduction in energy and capacity is not valued for these customers, in contrast to energy

efficiency. For example, if one uses the value of solar of over $0.1 l / kph identified in EPR-6S.

these customers are providing a benefit in excess of the lost distribution margins, excluding the

avoided capacity benefits associated with the transmission and distribution system.

19

20

21

Q Should an associated benefit be calculated for reductions in energy use associated

with programmatic energy efficiency"

22

A.
23

24

25

The Company does assign a benefit in developing the cost benefit analysis of each

energy efficiency / demand management program. with regard to the cost of service study and

attribution of the benefits, the difference is that customers who participate in APS energy

efficiency programs have the reduced consumption and demand paid for, at least in-part, through
26

27

28

W Attachment JAH7
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l

2

3

APS provided funds. Therefore, all customers are both paying for the reductions and receiving

the associated benefits. In contrast, rooftop solar customers are financing the investment in

reducing the sales without any utility incentive payments, but the company and other customers

receive the energy and load reduction benefits.4

5

Q. is shifting costs from one class to another a subsidy"
6

7

8

9

10

l l

12

13

A. No, as customers and customer classes change their patters and levels of electricity

usage it is likely that the allocation of joint cost facilities will change between the rate classes.

This shift in cost is not a subsidy but an artifact of applying a reasonable methodology for

allocating joint cost facilities. The determination of whether there is a subsidy or not depends on

the results of the cost allocation. While it is common to try to move classes to cost of service

parity, it is my opinion that the term "subsidy" needs to be used carefully. The issue is that there

is not a single correct approach to the allocation of utility joint costs, different commissions use

different approaches, and these approaches evolve over time.
14

15

16

17

Q Have you reviewed Ms. Lockwood's claim on page 6, lines ll - 12 of her direct

testimony that "Assuming grand fathering, the 20 year rooftop solar subsidy continues to

grow rapidly at the rate of$740,000 per day""
18

19 A.

20

21

22

23

Yes, while it may make a nice sound bite, my conclusion is that it lacks perspective

compared to the utilitys residential revenue requirement, the cost shift compared to energy

efficiency, and tails to account for the benefits that the solar customers provide to the utility

which the utility does not pay for. I also think the sentence could be subject to misinterpretation

since the calculation, as framed by the utility, is utility s Los/ margin over twenty years and it is

not the daily cost.
24

25
Q. How does the $740,000 per day compare to the residential revenue requirement"

26

27 A.

28

The $740,000 per day is the total lost margin over twenty years. The residential annual

revenue requirement is over $1 .CB, when the annual residential revenue requirement is
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l

2

multiplied by twenty years and converted to a daily number. the $740,000 is 0.7% of the

residential revenue requirement."

3

4 Q. How does Ms. Lockw0od's alleged cost shift for residential energy efficiency

compare with the cost shift for residential solar"
5

6
A. The energy efficiency cost shift is almost 300% larger."

7

8

9

Q Why does Ms. Lockwood's calculation fail to account for the benefits provided by

DG and not paid for hy the utility?

10

A.l l

12

la

14

15

16

17

18

Customers investing in rooftop solar reduce the long term need for new energy

resources, transmission facilities and distribution facilities, just like energy efficiency and

demand side management investments. These reductions provide long-term benefits to all utility

customers beyond the avoided energy cost of $0.03207l per kph used in the calculations by Mr.

Ewen.26 While the value of these reductions have yet to be established, the Company uses the

value of long-term energy and capacity reductions to justify expenditures in energy efficiency.

Unlike energy efficiency the programs are paid for by the rate payers, the new residential solar

installations, excluding Solar Partners, are not paid for by the rate payers. In the case of energy

efficiency the customers have paid over $200M since 2005 to get the savings benefits."

19

20

21

22

23

24

25

26

27|
l

28

24 The parallel calculation to Ms. Lockwood is to $l.9B annual residential revenue requirement and multiply it by
twenty years and divide by 365 days / year: l.9B * 20 / 365 = $l04M per day.
25 Attachment JAH7
26 Attachment JAH-7
27 Attachment JAH-23
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1

Ill.2 NEGATIVE IMPACTS AND CUSTOMER OPINIONS ASSOCIATED WITH A
CHANGE TO A THREE PART RATE DESIGN

3

4 Q. What are your concerns with the residential rate designs proposed by APS"

5

6

7

8

9

10

l l

12

IN

14

15

16

A. My primary concern is that mandatory demand charges are not an appropriate way to

incept efficient use of energy and to send price signals to customers. Given APS` investment in

advanced metering and the increased penetration of tools for customers to actively manage their

energy use. the company should be encouraging customers to transition to time of use rates and

dynamic pricing. I also believe that increasing the basic charge is not appropriate and it is my

conclusion that APS is discriminating against rooftop solar customers by only offering them onl

one rate option while the majority of residential customers without solar have three rate options.

It is also worth noting that, similar to energy efficiency and lifestyle decisions that reduce

consumption but arc not part of an efficiency program administered by the utility, rooftop solar

customers make a choice about their own investments, property. and consumption patters..lust

as a personal investment in energy efficiency that reduces consumption is not characterized as

causing a "subsidy." a consumer's decision to generate a portion of their own electricity should

not be discouraged by taking the savings away from the consumer.17

18

19
Q Why is time-of-use and critical peak pricing better than the seasonal on-peak

demand charges APS has proposed"
20

l

21
A. i

22

23

24

25

26

27

Time-of-use is more equitable predictable, and sends a much more actionable signal

than a charge based upon a single peak hour. Even though APS has defined summer and winter

demand charges as only weekdays between 3:00 PM .-. 8:00 pm. the customer may peak at a time

different than the system, substation, and feeder peak and yet still being charged the full demand

charge. Spreading the capacity costs over the peak hours is more equitable and provides

customers with more flexibility for managing their energy use. Creating a critical peak pricing

mechanism creates a focused ability to manage capacity costs and can be used to modify the

TOU rates to provide customers with a clear price signal.
28
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I

2

Q. Should TOU / CPP pricing be mandatory for residential and small commercial

customers"

A. No, not at this time. Customers need time to be educated and while APS points out that

most customers have access to technology in the residential sector, the penetration is not 100%

and it still may be new to some customers. Furthermore, at this time APS has not performed

any customer sentiment analysis regarding a more widespread institution of time based rates2°.

Q. Is instituting demand rates an appropriate transition to TOU/CPP pricing?

A. No, shifting rate schedules for customers is a significant undertaking with regards to

educating customers and it is also important to have rate stability so that customers can

reasonably make long-term investments with regards to managing their electricity usage.

Q. Does APS's experience with demand charges indicate that customers understand

demand charges"

CONFIDENTIAL l)ATA -. **************************************

_

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
Qs Attachment JAH24
29 Attachment JAH-25
30 Attachment JAH-26
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l

2

3

4

5

_
********************** CONFIDENTIAL DATA .- ****************

6

7

8

9

Q. Does the data indicate that customer interest and acceptance of demand charges

has increased significantly over the last ten years of offering this rate option"

A. No, I reviewed the historical data on the selection of demand charges over the last ten

years and the percent of residential customers on demand rates only increased from 7.3% in 200

to l 1.5% in 2015. In the last three years the percent of residential demand rates only increased

from 10.9% to l 1.5% of the residential customers." Furthermore, while the total number of

customers on demand rates has increased slightly the underlying numbers indicated that

individual customers are not satisfied with the demand rates. There is an extremely high opt-out

rate for the ECT-2 demand rate. In 2015. an average of 1.41 l customer per month canceled their

service on this rate .- summing to a total of 16,934 customers for the year.34 When factoring in

the 19,353 customers that enrolled in that year, this translates into an 8 l % customer retention

rate". Described another way, l 9% of customers on a demand rate opted to switch off that rate

last year. This trend is presented in Figure 5 and is an indication of the negative customer

reactions towards this rate option.

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
l

" Attachment JAH24
3: Attachment JAH26
pa Attachment JAH24
34 Attachment JAH27
15 Attachment JAH28
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Figure 5 Annual Retention Rate for Schedule ECT-2

82%

80%

78%

76%

74%

72%

70%

2007
68%

2008 2009 2010 2011 2012 2013 2014 2015

Q. Does the data suggest that the residential customers prefer demand charges to the

other rate options"

23

l

2

3

4

5

6

7

8

9

10

l I

12

13

14

15

16 A. The data does not provide any indication of why customers choose demand charges. A

17 previously noted only a minority of customers on demand charges know that they were on

18 demand charges. However, the data show that on average the customers on the demand rate use

19 more than three time times the electricity of customers on E-12. I have summarized average

20 energy use per customer on the seasonal rate versus the TOU and demand rates in Table 10.36 In

21 addition, as with any case where there is an option, informed customers will select the lowest

22 cost option when the service is the same regardless of the schedule. In the case of customers on

ECT-2, the average annual bill savings compared to the ET-2 and E-12 rates is 5.5% and 23.2%

respectively." The high summer usage of the typical ECT-2 customer means that they will

24 move from the E-12 rate to avoid paying the high third and fourth block energy rate.
25

26

27

28 to Attachment JAH-30
37 Attachment JAH-3 l
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l Table 10 Average Annual User per Customer (kpH)

2 2013 2014 2015

3

Schedule /

Year

4

5

8,181

15,639

24,593

7,703

14,859

23,418

7,891

15,046

23,5586

E-12

ET-l / ET-2

ECT-l R /

ECT-2
7

8

9
Q. What is the significance of customers self-selecting demand rates versus requiring

customers to be on demand rates"
10

I I

12

la

15

16

17

18

19
I

20

21

/

23

A. As previously noted, the customers who are on demand rates arc the larger electricity

users. I am not aware of any survey data that identifies why these customers are large users or

what tools they have to manage their energy use. APS in response to Staff 5.37 provides an

14 analysis of 97 customers in the Phoenix Metro area that switched from TOU to demand rates"

While 60% of the customers decreased their annual electricity consumption, that still leaves 40%

of the customers who increased their energy consumption. Without supporting survey data of

the customer it is not clear whether the APS study demonstrates that customers shifted their

behaviors in response to demand charges or simply that some customers increased their energy

use while others decreased their energy use. However, the customers with high load factors and

high electricity usage have an economic incentive to switch to the demand rate since in 2015 the

average cost per kWH for residential customers on the seasonal rates, TOU rates, and demand

rates was $0. 14144 / kpH, $0.l 2857/kWH, and $0.1 1604/kWH respectively. Furthermore, 93%

22 of the summer bills for these residential customers had consumption over 800 kWH month.

Had these customers been on the seasonal energy rate they would have paid $0. 16167/ kWH or

more, significantly higher than the energy charges associated with the demand rates."24

25

26

27

28 xx Attachment JAH-32
xv Attachment JAH-9

43
Heidell REDACTED Direct Testimony - Docket No. E0I 345A-160036 & E-01345A-16-0123



l Q, Do you have any other concerns with the mandatory demand charges for all

residential customers?2

3

4

5

6

7

8

9

10

l l

A. I understand that in APS response to Staff 5.36 the company did not anticipate that

residential customers "will receive shockingly high bills under our proposed new rate design".4°

However, it is not clear whether APS identified whether any segments of the residential class

would be impacted with increases significantly different than the average increase. It is my

understanding that in the UNSE rate case, Docket No. E-4204A-15-0142, the Commission

expressed a concern about the impact of three part rates on low income customers. As shown in

Table 11, there is also a significant number of low income customers in the APS service

territory. 41 In fact there are more low income customers in APS service territory than there are

total electric customers in UniSource Energy Services' territory.42

12

Table l 1 APS Customers by Family Income Level13

14 Ownership Type by

Fami Income Income Bracket

# of Az Families in

Income Bracket

% of AZ Families in

Income Bracket
15

16

17

Poverty

Lower Inca me

Middle Class

Middle Class

U per Class
18

< $24,036

$24,036 - $48,072

$48,072 - $75,000

$75,000 - $100,000

>= $100,000

Tota I

1.88%

19.76%

48.04%

17.16%

13.16%

100.00%

19,967

210,409

511,431

182,714

140,076

1,064,597

19

20

21

Q Are demand charges necessary for providing the utility with a reasonable

opportunity of collecting the target revenues"

22

23

24

A. No, the Commission has already approved a Lost Fixed Cost Recovery Mechanism

(LFCR) for the utility to recover shortfalls of margin associated with energy efficiency and

25

26

27

28

40 Attachment JAH53 APS response to Staff 5.36 a.
41 Attachment JAH-33
42 Attachment JAH45 Unisource Energy Services "electric service reaches more than 93,000 customers in Mohave
and Santa Cruz counties" from https://wwu ugsa/,c93;ib
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l

2

3

4

5

rooftop solar. In addition the utility is provided a rate of return in excess of the risk free rate and

that risk premium reflects that the utility is not guaranteed a rate of return. The utility is not

guaranteed a rate of return and can experience electricity sales that are either higher, or lower

than forecast. In addition, there arc other mechanisms, such as decoupling, that are designed to

remove the utilities incentive to sell electricity while providing more certainty in recovering

fixed costs that could be a better approach than mandatory demand charges for all customers.
6

7
lx. PROPOSED RESIDENTIAL RATE DESIGN

8

9

10

Q Would you please summarize your recommendations for the residential rate

design"

l l

12

13

14

15

16

17

18

19

20

l

21

22

23

A. My recommendation is that no residential consumer be forced into a particular type of

plan, all nongrandfathered residential customers should retain a choice among a seasonal

blocked energy rate, a seasonal TOU rate, and a seasonal TOU / demand rate. Any new

residential solar customers that are not grandfathered should have access to the same residential

rates as non-solar residential customers. The one exception is that the new solar customers could

be subject to an additional meter charge to cover the incremental cost of the bidirectional meter.

(This approach is consistent with the proposed order in the TEP case" and the Commissions

prior determination in the UNS rate case44). I propose that the Commission exercise gradualism

in modifying the TAU period, which should be changed from 12:00 - 7:00 PM to 2:00 to 7:00

PM. while lowering the basic service charge for this rate. I have not proposed changes to the

rates that grandfathered residential customers are on (ET-l , ECT- l R, and the legacy rooftop

solar NEM rates).

Additionally, I explicitly reject the institution of mandatory demand charges for residential

customers.
24

25

26

27

28
"Attachment JAH20
+1 Recommendations of the Administrative Law Judge UNS Electric Inc. (Rates), Docket No. E E-04204A-l5
0142, p 66.
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Q, What are your concerns with the APS' proposal to increase the basic charge for

residential and rooftop solar customers?

A. Fixed charges discourage investment in energy efficiency and consumer behaviors to

reduce electricity consumption. In addition, basic service charges should not vary across the

different rate schedules unless there are actual cost differences such as a residential customer

with three phase service or requiring a different metering configuration to accommodate rooftop

solar.

Q What is the rationale for excluding the line transformer from the basic charge?

l

A. The basic charge should cover the minimum cost of facilities dedicated to the customer.

Residential customers frequently share secondary transformers. For example over 85% of the

residential customers are on secondary transformers with four or more customers based upon

APS data on the average number of residential customers on line transformers by feeder. A

summary of this analysis is shown in Table 12.45

Table 12 Average Number of Residential Customers on a Transformer

Average # of Res Number of

Customers Feeders

1 4

2 57

3 78

4 108

5 173

6 - 10 386

11 - 15 55

16 - 20 14

> 20 8

0.1%

4.6%

8.1%

11.7%

20.5%

47.9%

5.4%

1.3%

0.4%

% of # Res % of

Feeders Customers Customers

0.5%' 1417
5.5%' 51759
8.8%' 90,592

12.2%' 130,644
19.a%' 229,222
4s.7%' 535,807
6.2%' 60352
1.5%' 14,307
0.9%' 4,960

l

2

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

45 Attachment JAH-34
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l

2

Q. Do you agree with Mr. Miessner's definition of the components of what should be

in the basic charge"

3

4

5

6

7

8

9

10

A. No, Mr. Miessner concludes that grid operations, communications and cyder security

equipment should be included in "basic services". However, he notes that not all those costs

were included in the Company s proposed basic charge. Utility operating and overhead costs,

including Cyber security equipment, should not be included in the basic charge. Secondary

distribution costs should not be included in the customer costs. in addition, the APS proposed

fully allocated cost of service model allocates significant amounts of costs unrelated to billing.

meter reading, meters, service lines, and line transformers through the allocation of

miscellaneous distribution costs as outlined in Table 8.

l l

12 Q Is the APS proposal to increase basic charges for residential customers by as

much as 176% appropriate"IN

14

15

16

17

18

19

20

21

A. No, it is not appropriate since it includes the allocation of costs not directly related to

customer service, billing, meter reading, meters, and the service line. Even if the cost allocation

were correct it would not be appropriate since it ignores a key principle that the Commission

should consider: gradualism. The current monthly basic service charge of $8.67 /month for E-12

and $16.91/month for ET-2 and ECT-2 would go to $24/month under R-l which is in addition to

having to pay demand charges. This in tum removes the levers that can be applied by the

Commission to promote energy conservation and emerging technologies (e.g. energy storage) as

this, unlike time or consumption threshold based rates, creates barriers to innovations to manage

customer electricity and demand.22

23

Q What is your proposal for the basic charge"
24

25
A.

26

27

My proposal is to increase the E12 basic charge by 7.96%, the average residential rate

increase, after netting out the amount that is being transferred to base rates. All the residential

customers should pay this same basic charge so that customers are not given a disincentive to

28
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l

2

transfer to either TOU rates or TOU / demand rates. Solar customers could pay a slightly higher

fee for the incremental cost of a bi-directional meter.

3

4 Q. What do you recommend for the incremental meter charge for the non-

grandfathered residential solar customers"
5

6

7

8

9

10

l l

A. If the Commission is going to impose this charge, I recommend a charge of $2.05 /

month (0.0674 / day) which reflects the incremental cost of the bi-directional meter identified in

the recommended order for TEP.46 The TEP costs should be used until APS can demonstrate

why its incremental meter costs for residential solar customers is more than twice the TEPls

meter costs. This cost excludes the cost of the production meter since, as discussed previously,

this is not required to serve the customer and is for the benefit of the Company and ratepayers as

a whole.12

13

14
Q. Should residential solar customers have the option of opting out of the incremental

meter charge by paying the up-front incremental cost of the bi-directional meter"
15

16

17

18

A. Yes, the APS incremental cost of the bi-directional meter including installation costs is

$296.91 , while the TEP incremental cost is $l42.95. Once the correct cost is established,

customers should have the option to make a one-time payment to cover the incremental cost.

19

20

e
I

21

Q. Why is APS being discriminatory in offering more rate design options to

residential customers than the residential rooftop solar customers"

22

23

24

25

A. Residential rooftop solar customers monthly use of APS provided electricity is similar

to the non-solar residential customers, they have similar peak demands, and use the distribution

system less than the non-solar residential during the distribution, transmission, and generation

peak hours. However, they are not provided with the same rate options. As previously stated,

26

27

28

45 Attachment JAH-20
48
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l

2

my recommendation is that APS not adopt demand charges but continue transitioning customers

to TOU rates and then TOU rates with critical peak pricing. As part of this transition, customers

should retain the option to be on non-TOU rates, TOU rates, and TOU rates with CPP.3

4

5
Q Why should all non-grandfathered residential customers have the same rate

options"
6

7

8

9

10

A. As previously discussed, the residential solar and non-solar customers have similar

characteristics in terms of their service and energy use. As demonstrated in the cost of service

analysis the new solar customers will also be paying a similar share of their allocated cost of

service when they are on the same rates as non-solar residential customers.

l l

12 Q. Why are you recommending changing the TOU periods to 2:00 - 7:00 PM"

la

14

15

16

17

A. I reviewed the Company s proposal to shift the peak demand period from 12:00 - 7:00

PM to 3:00 - 8:00 PM and I reviewed the historical hours of peak demand and

detennined that it was appropriate to remove 12200 - 2:00 PM since the system does not

peak during those hours for the top twenty annual peak demand hours over the last two

years. The distribution of retail system peaks by hour of the day is shown in Table 13 -

18

19

20

21

22

23

24

25

26I

Table 15. In the last three years the system has only peaked between 7:00 and 8:00 PM in

the summer once in 2014. While the top 50 - 200 hours do have some peak hours from 7:00 -

8:00 PM, I have a concern with extending the peak period one hour to 8:00 PM. Customers on

the time based rates are being incepted to reduce consumption for the afternoon thru the evening

and it is only reasonable to allow customers some opportunity to use air conditioning and

complete their household chores prior to going to sleep. As more technology is incorporated inf

managing household energy use it should be easier tor customers to manage energy use later in

the evening should the system peaks shift into the night. Should the system start to peak later in

the day, the merits of extending the peak period later in the evening can be re-evaluated.

27

28
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Table 13 APS Retail System Peak Hours 2016

3:02:0
0 PM

Hour
s in

Summer 0 PM
4:0

0 PM
5:0

0 PM
6:0

0 PM

Peak Hour Ending (data through Sept.)

7:0
0 PM

8:0
0 PM

9:0
0 PM

4 0
I
I I0 0 l2 0 0

020 0 75 26 00

50 0 9 75 1314 02

4 9100 18 2523 13 l7

200

To

4
Hours

20
Hours

50
Hours

100
Hours

200
Hours l l 20 32 40 742 1531

Table 14 APS Retail System Peak Hours in 2015

3:0 5:0 7:0 8:0
I

Flour
s in

Summer
2:0

0 pM 0 PM
4:0

0 PM

Peak Hour Ending

6:0
0 PM0 PM 0 PM 0 PM

9:0
0 PM

4 0 0 l l2 00 0

020 42 7 5 02 0

2 5 10 1450 l l 6 2 0

100 4 10 2918 9 6 I23

9

To
4

Hours
20

Hours
50

Hours
100

Hours
200

I lours 21200 43 46 46 19 410

1 From a utility system capacity standpoint, in 2015 there are no instances in the top 20 hours

2 where the peak was reached at rpm and only two within the top 50 hours - which represents onl

3 4%.

4

5

6

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24
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Table 15 APS Retail System Peak Hours in 2014

Peak Hour Ending

2: 3: 6:5: 7: 8: 9:

To

4 Hours

20 Hours

Ho
ors in
Summ

er

4

20

00
P M

0

0

00
PM

0

2

4:
00
P M

0

2

00
P M

I

5

00
PM

0

l

00
PM

0

l

2:
00
PM

0

0

2 3 9 I3
I

3 5 2
I

4
l

50 Hours
100

Hours
200

Hours

50

10

0

20

0 5

7

I

2

2

22

00

PM

2

5

l

l

2

3

4

4

7

3

7

00
P M

l

4
l

0
2

1
3

9

4
l

l
2

l 2 4

r
Q Do the marginal energy costs change significantly between the 3:00 - 8:00 PM

period and the 2:00 - 7:00 PM periods"

A:

/

No, there is very little difference. Based on the 2015 summer average

marginal energy cost. there is only a ~$0.05/MWh differential between the Wo peak

periods. In the winter period the difference is larger but still not significant, at $0.31

MWH. Furthermore, the marginal energy costs between the peak and off-peak periods is

also not significant. A summary of the marginal costs is shown in

l

2

3

4

5

6

7

8

9

10

l I

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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Table I647

i

I

2

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17

18

19

20
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22

23

24

25

26

27
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Table 16 2015 System Marginal Costs

Season Weekday

Hours

Average Marginal

Cost ($/MWH)

Summer

Summer

Summer

Summer

Winter

Winter

Winter

Winter

Winter

19.52

19.49

19.47

18.53

17.58

17.52

17.27

16.35

16.80

15 -20

15 - 19

14- 19
20-24

15-20

15- 19

14- 19

9- 15

1 -9, 19-

24

Q What is your proposed TOU and TOU/Demand rate design for all residential

customers"

A.

2:00 PM - 7:00 PM time period to both reflect cost causation and reasonable incentives for

1

2

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17 I have developed a seasonal rate option and a seasonal TOU option that modifies APS

18 recommendation to have the peak period defined as weekdays between 3:00 PM - 8:00PM to a

19
customers to manage their electricity use. In developing the rate design I focused on moderating

20 the impacts so I used the current summer / winter price differentials as guidelines, but I did not

21 keep exactly the same differentials. This approach was necessary since the percentage of

22 demand and energy in the on and off-peak periods change as a result of reducing the peak period

23 from seven hours to five hours." A summary of the proposed rates is provided in Attachment

24 JAH-2.

25

26

27

28

46 Attachment JAH-44
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I

2

Q Have you analyzed the customer bill impacts associated with your proposed rate

changes"

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

A. Yes. I used the customer hourly consumption data that APS provided to calculate the

monthly bill under the existing rate schedule using the base rates and the proposed rates that

includes the transfer of adjusters to base rates. Based upon the testimony provided by Mr.

Miessner the increase over base rates for residential customers is 19.30% but the net impact is

7.96%.49 Since my analysis of annual bill impacts is based on the difference between base rates

and the requested increase to base rates, the distribution of individual customer increases reflects

the average class increase of l9.30%. An analysis of the distribution of annual bill changes for

the non-solar customers on ET-2 is shown in Table 17. This analysis is based upon a sample of

customers that had twelve monthly bills in 2015. The analysis of non-solar customers on ECT-2

is also shown in Table 17. This analysis is based upon all the customers that had twelve monthly

bills in 2015. Both tables show that the vast majority of customers will experience annual bill

increases within 2% of the average increase. While the Commission may want to consider

further rate modifications in the future, it is important to incorporate gradualism so that

individual customers do not have significant bill impacts. As shown in Table l l, there are a

large number of low-income households in the APS service territory.
17

18 Table 17 Individual Customer Bill Impacts under Proposed Rate Design

19I Annual Increase
(Customers with 12 bills)20

21
Customers on ET-2

Customers on ETC-2

<15% 15%-17% 17%21% 21%-23% 23%-25% >25%
Increase Increase Increase Increase Increase Increase

23.91 °/o 15.85% 36.61 % 11.98% 6. 76% 4.90%

17.32% 15.63% 48. 51 % 14. 14% 3.76% 0.64%

Total
Customers

147, 161

80,381

22

23

24

25

26

27

28
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l Q Are you proposing rate design changes for the grandfathered rooftop solar

customers"2

3

A. No, those customers should continue on the legacy grandfathered rate schedules.
4

5

Q. Are you proposing any new optional rates"
6

7

8

9

10 Storage Rate".

l l

12

A. Yes. in recognition of the Commissions progressive interest in new and emerging

technologies, I recommend establishing an optional residential rate that is designed to incentive

the development of behind-the-meter residential storage paired with rooftop solar, the "Smart

This optional rate has both a TOU and a demand component. However, it differs

from the current ECT-2 rate in that the demand charge is based on a daily demand rate set on the

daily on-peak demand rather than the demand set on the maximum monthly on-peak demand.

l 3

14
Q Why is a daily demand charge appropriate for incentivizing behind-the-meter

storage than a monthly demand charge"
15

16

17

18

19

21

22

A. A daily demand charge sends a price signal incentivizing customers to reduce their

demand each day during the peak hours. This is more favorable for storage adoption than a

monthly demand charge, which effectively ratchets a customers demand such that once a

customers peak demand is set in a given month, there is no incentive to reduce demand below

20 that value for the rest of the month. On a monthly demand rate once a customers maximum

peak demand is set, even if it is not during the system peak, the value provided by the battery is

only to reduce the cost of the customers peak energy rate, and this reduces the value of install in

storage.
23

24

25
Q Are there other benefits to adoption of behind-the-meter energy storage, in

addition to system peak demand reduction?
26

27

28

A. Yes, in addition to storage facilitating peak load reduction and peak load shifting,

storage can be utilized to alleviate congestion at the distribution and transmission levels,

55
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l

2

3

4

5

6

potentially deferring or avoiding the need to upgrade grid infrastructure. These benefits can be

maximized if the utility implements a program to incentivize alterative dispatch ofbehind-the-

meter storage systems. In addition, properly managed behind~the-meter storage, coupled with a

smart inverter, can also improve system power quality and provide voltage management. In

addition, there are societal benefits including additional jobs associated with the solar and related

industries and reduced emissions. I have included an example of how storage paired with

rooftop solar can reduce customer demands on utility infrastructure in Attachment JAH-3.
7

8

9

Q Are incentives to increase adoption of peak load-shifting devices consistent with

APS and Commission objectives?

10

l l

12

A. Yes, APS has a number of demand response programs to manage peak demand. The

adoption of behind the meter storage, facilitated by appropriate rate incentives will reduce both

on-peak energy usage and on-peak demand, thus providing a high resource value.la

14

Q Do you have a specific rate proposal"
15

16

17

18

19

20

A. Yes, I reviewed the current ET-2 and ECT-2 rates as well as the APS proposed R-3 rate.

l adopted APSs proposed seasonal peak periods definition for energy demand and then

developed a rate to balance incentivizing behind-the-meter residential storage, providing

appropriate price signals, and recovering the same target revenues as the proposed R-3 rate. For

the reasons previously discussed, the monthly demand charge was converted to a daily demand

charge.21

22

Q. What are the component charges of the proposed Smart Storage rate"
23

24

25

26

27

28

A. The details of this rate are as follows:

The fixed charge is equal to the fixed charge of APSls current Demand / TOU (ECT-2)

rate at $0.556/day, or approximately $ l7/month. The approximately $7/month difference in fixe

charges between the Smart Home Rate proposed fixed charge and APSs R-3 $24/month fixed

proposed charge will be recovered in the seasonal demand rate.
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•

Table 18 Optional Residential Storage Rate

Customer Char e S/da $0.556 _
On-peak (weekdays, 3-

8 m
Offpeak (all other

hours
BundledEnergy Rate

S/kwh
l
I Summer

Winter

$016268
$0.l32l8

$0.04067

$0.04068

Dailydemandcharge ($/kW-
dav

_  I
_ -

_ -
$1 .336

$0.937

Summer

Winter

n/a

n/a

1 The $0.70/kW/month fee currently recovered by APS from solar DG customers will not

2 be assessed on customers on the Smart Home Rate that install storage.

3 • The TOU seasons and periods are equivalent to the R-3 rate with the on-peak period

4 defined as weekdays from 3:00 pm - 8:00 pm.

5 • The ratios of the on-peak and off-peak price differentials is equivalent to APSs current

6 ET-2 rate, 4:1 in summer and approximately 3.25:l in winter. The ratio of the summer and

winter on-peak rates is also equivalent to APSls current ET-2 rate of approximately l.25: l .

7 • The TOU energy rates were designed to recover equivalent revenues to the R-3 energy

8 rates.

9 • The ratio of the differential between the summer and winter demand charge is

10 equivalent to the l.4:l ratio in the R-3 rate.

1 I • The demand rates are designed to recover equivalent revenues to the R-3 demand rates,

12 in addition to the revenues that would have been recovered under the higher R-3 fixed charge.

13 A summary of the proposed rate is shown in Table l8.0ptional Residential Storage Rare

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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I Q How did you ensure that your rate was revenue neutral (i.e. collected the same

revenues) to the proposed R-3 rate?

A. To ensure revenue neutrality between the Smart Storage Rate and APSs R-3 proposed

rate, I designed the rate around the parameters previously discussed. I used the energy billing

determinants for R-3 and solved for seasonal on and off-peak energy rates so that given the same

billing determinants, the energy revenues are unchanged. The development of the daily demand

2

3

4

5

6

7

8

9

billing determinants was more complex. I developed an estimate of the R~3 daily demand billing

determinants by looking at the 2015 relationship between the sum of the daily on-peak demands

and the monthly on-peak demand for the ETC-2 non-NEM customers using 2015 hourly

customer data. I used the adjusted billing determinants to solve for the demand revenue

requirement.

Q. Would you please elaborate on your estimation of the daily demand billing

determinants"

•

A. Yes, I started with the hourly 2015 billing data for over 90,000 ECT-2 non-NEM

customers and performed the following calculations.5°

I used the hourly data to calculate the maximum monthly on-peak demand for each

customer and the sum of the maximum daily on-peak demands for each customer. The on-peak

I summed up the individual customer daily on-peak demands by customer by month an

l

ll summed up the individual customer monthly on-peak demands by customer by month

and by season

10

l l

12

13

14

15

16

17

18

19

20 period is 3:00 .- 8:00 PM.

21

22 by season,

23

24

25

26

27

28
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l I calculated the ratio of the seasonal sum of daily on-peak demands to the seasonal sum

2
of the monthly on-peak demands,

3
l used the winter and summer seasonal ratios to adjust the R-3 summer and winter

4

demand billing determinants5

6 I used the estimated daily demand billing determinants, the ratio of summer / winter

7 demand rates and the demand revenue target to solve for the daily rate

8
A summary of this analysis is shown in Table 19.

9

10 Table 19 Adjustment of Monthly to Daily Demand Billing Determinants

l l

Season
# ofECT-

2 Bills12

Sum of Daily On-

Peak Demands
Sum of Monthly On

Peak Demands Ratio

la
Winter
Summer

553,416

554,846
11.2477

14.2272

3,070,329

4,559,965
34,534,014

64,875,606

14

15 Q. Why is the Smart Storage Rate option a more preferable rate design for a

customer than the R-3 rate"16

17

18

19

20

21

22

23

25

A. In addition to providing a customer interested in adopting storage a cost effective rate

option to pursue investments in storage, the design of the daily demand charge is inherently far

less punitive than a monthly demand charge, should a customer set an uncharacteristically high

single peak in a given month. For example, if a customers maximum l-hr peak for the month is

set at 7 kW in a summer, this would amount to a charge of $1 14.80 under the R-3 rate, versus

$9.35 under the daily demand charges for the other days under the storage rate. For the

customer, setting this high demand will be much less financially punitive under a daily demand

24 charge, however the customer is still presented with a strong price signal to incentivize reducing

both consumption and demand during the peak hours

26

27

28
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l

2

Q. Why is the proposed Smart Storage Rate option an acceptable rate design for the

utility?

3

4

5

6

7

8

A. The system benefits of storage accrue to all the utility customers and assuming no

changes in usage or pattern of usage the utility is recovering the same revenues while

inccntivizing peak demand reduction during the peak window each weekday.

In addition. I recommend that the rate be evaluated in a few years to analyze the potential

demand savings and compare those savings against the long~run marginal generation.

transmission, and distribution capacity savings as well as any other benefits.

9

10

l l

Q. Are there any additional potential modifications of this rate that will make it more

attractive to residential customers?

12

la
)

1 4

15

16

A. Yes, the Smart Storage Rate could also serve as a replacement for the ET-EV rate that

APS is proposing to sunset at the end of this rate case without a successor. I encourage the

Commission to adopt the rate with a super off-peak period from the hours of 1 lim to ram,

consistent with APSs current ET-EV rate, to incentivize EV charging during these off-peak

hours.
17

18

19

Q Do you have any additional recommendations for the Commission regarding this

rate design"

20

21

22

23

A. Yes. I encourage the Commission to direct APS to revise its current interconnection

requirements to remove any barriers to interconnection o f behind-the-meter storage. I would also

recommend that the Commission revisit the issue of standardizing storage interconnection rules

in Arizona by reactivating the already open docket on storage interconnection rules.
24

25

26

27

28
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I x. ROOFTOP SOLAR WILL NO LONGER BE A VIABLE BUSINESS IN APS'
SERVICE TERRITORY UNDER THE COMPANY'S PROPOSAL2

3

4

Q What are your concerns related to the viability of further rooftop solar in APS's

territory"

5

6

7

8

9

A. My primary concern is that APS proposal dramatically reduces or precludes solar

installations and thus eliminates the social and consumer benefits of distributed generation.

Furthermore, while the Commission established that the excess energy rate at the time a

customer becomes a rooftop solar customer will be set for ten years, the lack of certainty about

the rate after a ten year period will reduce the economics and accessibility of rooftop solar.
10

l l

12

Q Are you aware of any examples from this or other jurisdictions where solar rate

design changes have had a negative impact on solar customers and the broader industry"

la

14

16

17

18

19

20

21

22

A. Yes, there have been multiple recent instances where changes to rates and rate

15 structures have had significant economic impacts on solar customers and the industry as a whole.

In late 20 I 5. the Nevada PUC's decision to end net metering and disallow grand fathering for

existing customers caused widespread concern amongst solar customers and lead to the three

largest solar companies in the state to cease their operations and eliminate hundreds of jobs in Rh

state olNevada. Within this jurisdiction, in December 2014 Salt River Project (SRP) began

requiring solar customers to take service under a new E-27 tariff - which subjected these

customer to higher monthly fixed charges, mandatory demand charges, and a lower rate of

compensation for energy exported back onto the grid. This resulted in the number of applications

for solar system in 2015 being 94% lower than those received in 2014.51

23

24

25

26

27

28

51 Attachment JAH36
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Q Is your conclusion consistent with APS's analysis of the impact of demand charges

on the penetration of residential rooftop solar"

********************** _ ****************

A.

********************** _ *****************

Q. How does setting the excess energy rate for only ten years reduce the accessibility

and economics of rooftop solar"

i

l

2

3

4

5

6

7

8

9

10

I I

12

13

14

A. The ten year grand fathering creates additional risk for an entity offering a twenty year

15 (or longer) lease and therefore the lease payments will have to be higher making the system less

16 affordable. A customer who chooses to own their rooftop solar system will also factor in the

17 additional risk in evaluating the economics of purchasing a solar system including how it could

18 impact purchase financing This is an example of asymmetric risk where the value of the

19 exported solar energy for distributed energy customers is based upon long-term utility scale

20 PPAs and the large scale solar customer is given price certainty while the distributed solar

21 customer is not given that same certainty.

22

23

24

25

26

27

28
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l Q Should Rate Rider EPR-6S be limited to solar systems of 100 kW-AC or less"

2

3

4

A. No, APS is proposing that new non-residential customers with solar be compensated at

the non-firm avoided cost rate under EPR-2.52 The value of the solar energy produced by the

systems larger than 100 kW is just as valuable as systems below 100 kw.
5

6

7
Q. Should rooftop solar non-residential with solar systems over 100 kW by required

to take service under Schedule E-56R"
8

9

10

l l

A. No, similar to the arguments that I made for rooftop solar residential customers,

customers should have the option to reduce their electricity purchases from APS by a range of

options including fuel switching, energy efficiency, and installing solar panels on their premises.

12

la Q. Will lowering the compensation for export of solar energy from systems over 100

kW impact the economics of rooftop solar"
14

15

16

17

A. Yes, APS notes that the existing commercial customers are compensated for exported

solar production in the $0.05 - $0.08 / kph range. While APS claims that these customers "do

not export a significant amount of energy". lowering the rate adversely impacts the economics."

18
l

19 xi. OTHER ISSUES REGARDING ROOFTOP SOLAR

20

21
Q. Will continuation of rooftop solar create a cross subsidization where low income

customers are subsidizing high income customers"
22

A. No, as I previously explain, new rooftop solar customers will be paying 100% or more

of their cost ofservice so these customers, regardless of their income, are not being subsidized.

23

24

25

26

27

28 so Attachment JAH-16
53 Attachment JAH-55 APS response to EFCA 24.33 (g).
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I Q Will continuation of rooftop solar only benefit high income customers?

2

3

4

5

6

7

8

9

10

l I

A. No, my research shows that use of residential rooftop solar spans a variety of household

income levels and is not limited to just upper-income households. The analysis shows that in

Arizona approximately 1 1% of the installations are in zip codes that have a median family

income defined as low income." In addition, 7 l % of the installations are in zip codes where th

median family income is defined as middle class.55 I developed this analysis using both median

household income and median family income. A household can be a single person or multiple

people or unrelated individuals. Families are defined two or more related people in the

household. I included the family definition since it is a closer match to the definitions of the

income brackets. This is the natural result of lower solar prices and increased financial options

as the industry has grown and matured. My analysis is summarized in Table 20.

12

la Tablc 200 APS Residential Solar Installations by Family Income

14

2015 Median Family
15

Income Bracket Installations Installed kW

% of Az Families

in Income

Bracket

Pcnt of

Installations
r

16

17

18

1%

11%r

47%

26%

15%'

Poverty

Lower Income

Middle Class

MiddleClass

Upper Class

19

Income

< $24,036

$24,036 - $48,072

$48,072 $75,000

s75,000 - $100,000

>= $100,000

Tota I 100%

17%

24%

20%

14%

25%

100%

420

6,930

26,938

13,615

7,258

55,161

2,663

46,392

195,264

106,186

62,188

412,693
l

20

21 Would you please describe how you prepared the analysis summarized in Error!

22

Q

Reference source not found.Table 20

23

24 A. I used the dataset of residential installations by zip code for APS from the

ArizonaGoesSolar web site." I obtained 2015 estimates of household income and median25

26

27

28
54 Attachment JAH37
35 Attachment JAH-38
so Attachment JAH-39
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l

2

household income from the US Census Burcau.57 I merged the two datasets and created the

summary tables.

3

4 Q Does the APS Solar Partners program help make rooftop solar more accessible"

5

6

7

8

9

10

l l

12

13

A. No, it does not in that the customers do not own the systems - the program allows the

utility to expand rate base investments thereby increasing their profits. The customers are

receiving a $30/month payment for the use of their roof and the utility owns the system. If the

public policy is for the utility to be the conduit for making distributed solar more accessible to a

wider cross-section of residential customers, then there are alternatives to utility ownership such

as expanding a competitive community solar program, long-term PPAs for community solar

projects, PACE financing programs and potentially creating loan guarantee programs. Further,

despite selling the program as one that would bring solar to low income Arizonans, only 8% of

those that became customers under this rate were actually low income customers.

14

15
Q Do you have concerns about APS continuing or expanding its Solar Partners

program"
16

17

18

19

20

21

22

23

A. Yes. I have a number of concerns. My fundamental concern is that the Commission

will give APS a further unfair competitive advantage where there is clearly a well-functioning

and evolving competitive market. The Commission's granting authority for APS to install

rooftop solar is not correcting any market failures, rooftop solar is not a natural monopoly.

Continuation of the program in conjunction with the APS proposed rate treatment for new

residential rooftop solar customers creates unfair competition and not only reduces customer

choice, but also effectively eliminates the option for customers to choose to own their own solar

systems as an economic alternative.24

25

26

27

28

av Attachmcnt JAH40
65

Heidell REDACTED Direct Testimony - Docket No. E-01345A-16_0036 & E-01345A-16-0123



l

2

3

4

Another issue is that the program does not create any direct economic interest in the rooftop

solar project and the customers` bill is independent of the output of the system. The customers

bill is unchanged by participation except for a $30/month rental payment. The customer is

indifferent between the utility signing a PPA for a large utility scale project and receiving a

monthly check for $30 versus the Solar Partners program.
5

6
Q. Is the rooftop solar business a competitive business in Arizona"

7

8

9

10

l l

12

13

14

A. Yes, at least as of 2015. Table 21 shows that a large number of companies are serving

the APS residential solar market. However, the impact of policies hostile to distributed solar

have already impacted solar jobs in the state. The Arizona solar jobs census reported that there

were 6,922 workers employed in the solar industry in Arizona in 2015 and this was a decrease o

24.5% following the reduction of installations associated with Salt River Project (SRP)

implementing a high demand charge for non-grandfathered solar systems." Despite the

reduction of solar jobs, there were still 37 companies that installed 50 or more solar systems in

APSs service territory in 2015 and 2016.
15

16
Table 21 Residential Solar Installations in APS Territory by Installer

17

18

Percent of total

installationsCompanies
Percent of total

capacity

19

20

21

Top ten Companies

Companies with 251 - 1115 installations

Companies with 51 - 250 installations

Companies with < 50 installations

Total

67.8%

15. 1%

11.7%

5.3%

168%

69.4%

15.0%

10.9%

4.8%

169%

22

23 Q. Why does Solar Partners create unfair competition"

24

25 A. The Commission. while not providing a guaranteed rate of return on the investment,

creates a low risk investment for the utility through providing rate base treatment. Therefore the26

27

28
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1

2

3

4

5

utilitys shareholders earn a l 0% or more rate of return and are not exposed to the risks that

competitive solar providers have. Further, since the Company has an easy and direct line of

communication with consumers and controls a variety of aspects of the solar application process

(such as. for example, the time within which it processes solar applications), Solar Partners

creates incentives for the Company to pressure consumers to favor Solar Partners over

independent offerings.
6

7

8

Q How do shareholders have little risk associated with rooftop solar compared to

competitive providers"
9

10

l l

12

la

A. The shareholders will get a return of and on their investment regardless of the

performance of the system and the shareholders bear no price risk related to the value of

electricity produced by the system. Alternatively. the private sector bears the performance risk

and new installations under the current rules have price certainty on the output for only ten years

and no certainty about the savings from avoided electricity purchases.
14

15

16
Q. is the value of rooftop solar different if the system is owned by the utility versus

the customer or third party business?
17

18

F

19

20

21

A. No, the electricity delivered to the grid, or flowing into the household to offset site use

is the same regardless of the ownership. However, the policies of the Commission in

conjunction with the rate proposal proposed by APS make it uneconomic for new rooftop solar

installations yet the Company is advocating that it is economical if they own the systems.

22

23
Q. is it more economical for the utility to own the systems than to continue with

customer / non-utility third party ownership"
24

25
A.

26

No, the average cost of the APS residential installations under the Solar Partners

program is approximately $3.00/watt excluding the ongoing payments to customers, O&M costs,
~7

28
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Q Does this conclude your testimony"

A. Yes.

3

1 and administrative costs." The present value of the payments to customers is approximately

2 $0.59/watt." The annual O&M costs are estimated by APS at $17/kW-year and the company

3 says it does not track the program administrative expenses.°' In addition, the $3.00/watt of

4 capital costs is not the cost to rate payers since customers must pay for the utilitys after tax cost

5 of capital and the associated taxes on earnings. in addition, virtually all risk associated with the

investment is transferred to the rate payers once the Commission approves the inclusion of the

6 investment in rate base.
7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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Jim Heidell

L
Jim Heidell specializes in electric and gas utility regulation, utility finance,

wholesale electricity markets, evaluation of renewable energy technologies and

financial analysis of complex investments. Mr Heidell assists clients with due

diligence associated with acquisition of natural gas and electric utilities and

wholesale energy market transactions. Mr Heidell has prepared and submitted

testimony in both regulatory proceedings and civil contract damages cases. Mr
Heidell also specializes in strategic analysis and evaluation of opportunities

associated with renewable / alternative energy technologies..

QualificationsPrimary expertise Related experience

Strategic planning

Financial modeling of
complex investments

Financial planning

30~years' experience with balearic & gas
utilities and electricity markets

MBA University of Washington

MSE Engineering Economics Stanford
University

BSE, Civil Engineering, Tufts University

CFA

Electric and naturalgasutility

regulation and finance

Analysis of wholesale electric
markets

» Renewable Energy Technologies
• Asset valuation/M&A Advisor

» Damages estimation for civil
litigation

Primary expertise

Utility Regulatory Support - Prepare expert testimony in regulatory hearings related to resource

acquisition, QF issues, rate impacts, marginal and embedded cost of service, and rate design.

Developing marginal and embedded cost studies for regulated utilities.
F

Renewable Energy Technologies - Develop business plans, market positioning strategies, and

financial analysis of renewable technologies including PV cell manufacturing, flywheels and fuel

cells along with renewable generation technologies including solar thermal, geothermal, wind,

battery storage, and IGCC projects.

Analysis of Electric Markets - Develop energy and capacity forecasts for U.S. power markets to

support: strategic investments by utilities and major energy companies, development of utility risk

management strategies, and corporate strategies for generation asset acquisition and disposition.

Asset Valuation / M&A Advisor - Provide valuation advice for acquisition of electric generation
portfolios, single power plants, transmission projects, electric utilities, and gas distribution

companies. Work also included review of wholesale and retail regulatory pricing mechanisms and

analysis of associated risk.

Damages Estimation for civil Litigation Testimony - Prepare expert witness testimony to support

power contract litigation, property tax cases power plant development agreements, and

quantification of economic damages.

Financial Analysis - Long-term modelling of utility finance. Analysis of major capital investments
using a variety of tools to incorporate uncertainty and risk.
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Key client achievements

UTILITY REGULA TORY SUPPCRT

Analysis and testimony on behalf of Norther Nevada Utility Customers related to cost of service and

rate treatment of rooftop solar customers in the Sierra Pacific Power Company 2016 general rate

case.

Analysis and testimony on behalf of Constellation Energy Group related to typical merger and

acquisition conditions required by regulators in utility and non-utility transactions. Testimony related

to the EDF / Constellation joint venture.

Testimony related the use and design of ratchet rates on behalf of Norther Indiana Public Service

Company. Testimony related to the application of ratchets to the client's unique position and

appropriate recovery of costs.

Analysis of the economics of an electric utilitys interruptible rates including the value of interruptions
versus the payments received by customers. Developed recommendations for pricing interruptible

rate programs that were consistent with the utility's avoided costs and ISO markets.

Developed electric cost-of-sewice studies, rate design, and testimony to support Puget Sound

Energy in multiple general rate cases in Washington. The engagements included addressing issues

such as special rates for strategic customers with competitive options, line extension policies, and

rates to address revenue attrition.

Developed natural gas cost-of-sewice studies, rate design, and testimony to support Puget Sound

Energy in a general rate case in Washington.

Prepared marginal cost of service studies and testimony to support Montana-Dakota utilities in

multiple Montana rate cases.

Assist Montana-Dakota Utilities in development of its integrated resource plan through analysis of

options using the Strategist planning model.

Supported Montana-Dakota Utilities in answering a complaint in front of the South Dakota Public

Utilities Commission regarding a wind generator requesting a contract under the provisions of

PURPA.I
I
I Expert testimony related to Montana Dakota's proposed participation in the Big Stone ll power plant.

Prepared and delivered testimony provided in multiple hearings in North Dakota and Minnesota.

Prepared testimony on behalf of Hydro One Networks regarding rate shock and how to address

necessary rate changes associated with the restructuring of the electric utility business in Ontario.

l

Developed an analysis or weather risk associated with the retail power sales of IPALCO. Effort was

conducted as part of a comprehensive risk assessment conducted by AEs. Models of the weather /

load relationship were developed and then integrated with the rate structures and cost adjustment

mechanisms to assess the utility's overall exposure to weather risk.
i

l

Advised Old Dominion Electric Cooperative on options for acquiring new generation in a depressed

power market and incorporation of the analysis in their long-term resource planning.
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M EXICO ENERG Y MARKET REFORM

Developed rate proposals for PEMEX SDC tariffs for transportation, conditioning and storage of oil

and natural gas. The rate proposals were the final stage of a project that started with benchmarking

tariff structures in key markets worldwide, development of business considerations, development of

appropriate cost of service and rate design principles, preparation of a revenue requirement,

development of a cost of service model and study, and development of proposed rates for the

PEMEX services.

Developed long-run electricity price forecasts multi-national energy companies reflecting the rules of

the reformed market. Price forecast based upon an hourly chronological dispatch model.

Delivery of a workshop for rate design for CFE transmission. Review of distribution and transmission

revenue requirements for CFE and analysis of financial implications of energy reform on CFE.

ELECTRIC MA RKETS RISK MODELING

Advised major European trading company on entering the U.S. electricity trading business. Project

included selection of target markets characterization of types of trading opportunities

characterization of market volumes identification of target customers, review of key licensing

requirements and development of a high level business strategy.

Provided support to a bond insurance company to prepare an assessment of the distribution of

income from a fleet of peaking power plants in the South-East. Analysis used to review the provision

for loss reserves.

Supported a bond insurance agency in determining the probability that a fleet of Midwest generation

assets would generate insufficient cash to meet debt payments and reserve requirements.

Developed an Excel based model for a mid-west public utility to assist in developing annual targets

for the amount of surplus generation capacity to be sold as merchant and in contracts of varying

tenor. The model was integrated into the corporate financial model to assist in identifying the

appropriate risk profile to support building the reserve fund and to delay future rate increases.

M&A and 8A NKRUPTC Y ADVISOR

Advised creditors of the Puerto Rico Power Authority (PREPA) with regards to restructuring over

eight billion dollars of debt. Multiple analyses were developed to support the restructuring

negotiations including the development of a financial model to forecast the revenue requirement

under different scenarios of fuel costs, types of generation resources, and cost savings initiatives.

Prepared an analysis of New Mexico Gas Company to support a prospective buyer. We assisted

multiple clients with due diligence related to the acquisition of gas LDCs. Assisted the client with a

review of the deal model including: assumptions about rate cases, assumptions regarding ROE,

sales growth by rate class, and revenue by rate class. The engagement also included an

assessment of the regulatory climate and potential conditions and costs associated with obtaining
regulatory approval of the transaction.
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Prepared a valuation of the Mountaineer Gas Company including the analysis of regulatory issues to
support the debt financing associated with the purchase of the energy company.

Assisted an infrastructure fund in valuing power contracts and reviewed the regulatory model used in
conjunction with establishing the price to bid for the acquisition of Northwester Utility.

Prepared an analysis of Duquense Light to support an infrastructure fund's bid for the utility. The
analysis included projections of growth opportunities through distribution 8t transmission investment,
analysis of the POLR load obligation and a review of key regulatory issues.

Developed a valuation model of Mirant including analysis of debt carrying capacity to assist a
strategic player in the U.S. Power Industry determine whether to make an unsolicited offer to
purchase Mirant.

Assisted an international oil company in development of modelling processes and assumptions to
support a corporate effort to acquire a fleet of U.S. merchant generating assets.

Support a strategic player in valuing the Lake Road Generation Plant as part of their bid to acquire
the asset in a competitive auction. Effort involved projection of future gross margins of the plant,
analysis of the ISO-NE Forward Capacity Market, and analysis of transmission constraints.

Directed the valuation of the entire NRG portfolio on behalf of the bank creditors in the NRG
bankruptcy hearings. The valuation work included advising on a range of types of generation assets
in the U.S. as well as in Europe, South America, and the Asia-Pacific region. Mr Advised on the
fairness of offers for assets being disposed of by NRG.

Assisted creditors in the valuation of assets in the NEG bankruptcy including the options for
completing unfinished gas-6red generation assets. Sewed as the interim finance manager for the
Lake Road Generation facility.

Member of team that advised Calpine as part of the companys restructuring and plan of
reorganization. Assignment included analysis of the Canadian portfolio, advising on the sale of
generation assets, modelling of long-term turbine maintenance costs, and the valuation of complex
power contract.

Assisted the lenders on valuation andstrategy related to AEs' tum-back of the Granite Ridge Power
Plant to the lender group.

Advised the bank and lender group on valuation and strategy related to the bankruptcy of the Kendall
Power Plant.

ELECTRIC GENERA TION FINANCE SUPPORT:

Market expert report for the Landfill Energy Systems, a national 66 MW portfolio of fourteen landfill
gas power plants. The market expert report included a discussion of the key attributes of each of the
power markets that the portfolio encompasses, long-term forecasts of wholesale electricity prices,
and forecasts of gross margins.

Independent Market Expert Report to support the financing of the repowering and development of a
fleet of combined cycle and simple cycle power plants in the ERCOT market. The independent
market expert report was used to support the syndication of loans and obtaining debt ratings
associated with investing over $1 billion in the Barney Davis Nueces Bay, and Laredo Energy Center
facilities.
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Independent Market Expert Report to support the Financing of Sequent Power's purchase of the Wolf
Hollow 730 MW combined cycle power plant located in ERCOT. The report was used to support the
syndication and rating of over $400M of primary and mezzanine debt. The report incorporated
forecast of gross margins for both the contracted and non-contracted portions of the facility as well as
providing a detailed description of the ERCOT market conditions and key assumptions to the
financial analysis.

Independent Market Expert Report to support the financing of Invenergy's purchase of the partially
completed Grays Harbor 620 MW combined cycle power plant located in the Pacific Northwest. The
report was used to support the syndication and rating of over $100M of debt. The analysis included
valuing both hedged and unhedged positions for the facility and conducting extensive due diligence
regarding how NW power markets are likely to evolve and the role of independent power in a market
dominated by vertically integrated public and investor-owned utilities.

Independent Market Report to support the refinancing of the Dynegy corporate revolver. The effort
included analysis of multiple U.S. power markets, valuation of the fleet of generation assets and
associated contracts, and review of regulatory conditions impacting the Company's ability to realize
earnings in markets with competitive auctions to serve load.

Multiple forecasts of California power market prices including support of a bid for a cogeneration
facility located in the San Francisco Bay area and sale of La Rosita.

Forecast of the New England power markets to support a bid for the First Light Generation Assets.

Forecast of the California and SPP power markets to support a bid for assets from the ElF portfolio.

Analysis of the ERCOT, PJM and MISO markets for multiple bids for merchant gas fired generation
plants.

Development of multiple Confidential Information Memorandums to support the sale of power plants.
CIMs included description of the wholesale power markets and summaries of the key attributes of the
assets to be sold in auction.

Preparation of sale offering of the Audrain power plant in response to Ameren solicitation to acquire
new resources. Effort included evaluation of likely competitors and the development of the bid
strategy.

Advise on pricing for offering power contracts as well as the sale of gas-fired combined cycle power
plant in the South-East. Pricing and sale price based upon projections of the value of the power plant
as a merchant unit, assessment of potential competitors, and the analysis of transmission
constraints.

Additional Expertise - Expert Testimony

Before the Public Utilities Commission of Nevada, Direct and Rebuttal Testimony of James A.
Heidell, Docket No. 16-06006 In the Matter of the Application of Sierra Pacific Power Company, d/b/a
NV Energy. Testimony on behalf of Northern Nevada Utility Customers on cost of service and rate
design for rooftop solar customers.

1
li

i

i
l

i
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Before the Public Service Commission of Maryland Rebuttal Testimony of James A. Heidell, Case
No. 9173, Phase II In The Matter Of The Current And Future Financial Condition Of Baltimore Gas

And Electric Company.

Before the Indiana Utility Regulatory Commission Rebuttal Testimony in Northern Indiana Public
Service Company's request to raise rates in Cause No. 43526. Testimony on behalf of the utility

related to ratchets and other mechanisms appropriate to recover costs allocated to large energy

using customer classes.

Before public Service Commission of the State of North Dakota Direct and Rebuttal Testimony in

Montana Dakota Utilities Co., and Otter Tail Corporation Advance Determination of Prudence, Big

Stone II Generating Station Case Nos. PU-06-481 and PU-06-482. On behalf of Montana-Dakota

Utilities. 2007 8t 2008. On behalf of Montana-Dakota Utilities.

Before the public Service Commission of the State of Montana Direct and Rebuttal Testimony in

Montana-Dakota's General Rate Case - Marginal Cost of Service Study, Docket No. D2010.8.82. On
behalf of Montana-Dakota Utilities.

Before the Public Service Commission of the State of Montana, Direct and Rebuttal Testimony in
Montana-Dakota's General Rate Case - Marginal Cost of Service Study, Docket No. D2007.7.79. On

behalf of Montana-Dakota Utilities.

Before the Minnesota Public Utilities Commission, Direct and Rebuttal testimony on behalf of

Montana-Dakota Utilities regarding a Certificate of Need for the Big Stone II Power Plant, Docket No.

CN-05-619. On behalf of Montana-Dakota Utilities.

Before the Ontario Electric Board, Expert Report regarding the 2006 Electric Rate Distribution

Handbook and Rate Mitigation, on behalf of Hydro One Networks, Inc. January 2005.

Before the Washington Utilities and Transportation Commission, Direct Testimony in 2004 General

Rate Case Regarding Electric Cost of Service & Rate Design and Gas Rate Design, April 2004. On
behalf of Puget Sound Energy.

i li

Before the Washington Utilities and Transportation Commission, Direct Testimony in 2001 General

Rate Case Regarding Electric Cost of Service & Rate Design, November 2001. On behalf of Puget
Sound Energy.

Before the Washington Utilities and Transportation Commission Testimony Regarding the Need for a

Special Competitive Rate for Intel. Docket No. UE-960299 1996. On behalf of Puget Power.
i

Before the Washington Utilities and Transportation Commission Rebuttal Testimony in the Merger of

Puget Power and Washington Natural Gas Regarding Electric Rates, Docket Nos. UE-95-1270 & UE-
960185, 1995. On behalf of Puget Power.

City of Rochester Minnesota v. Southern Minnesota State of Minnesota, County of Olmsted File No:

55-C3-05-002712. Testimony on behalf of the City of Rochester regarding the interpretation of a

power contract. Testimony and deposition 2008.

Amana Society, Inc. and Amana Fam1 s Inc. v. GHD, Inc. and Excel Engineering Inc. Testimony on

behalf of GHD, INC regarding the economic performance of a manure digester and evaluation of

claims of damages by Amana. Expert Report 2012 Jury Trial September 2012.
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Affidavit of James A. Heidell & Mark Reps fer, Appropriate Approach to Calculating the Weighted

Cost of Capital, Docket No. ER14-2940-0000, U.S. Federal Energy Regulatory Commission, October

15, 2014.

Affidavit of James A. Heidell 81 Mark Reps fer on behalf of Peabody Energy Corporation to stay the

final Clean Power Plan rule, September 9, 2015.

Declaration and report of James A. Heidell & Mark Reps fer, Utility and Allied Petitioners' motion to

stay the final Clean Power Plan rule October 16, 2015.

I
:
l
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Illustrative Billing Under the Residential Storage Optional Rate

In the illustrative three day billing period example below, the "monthly" demand is set o

day one to about 3.7 kW for storage only and about 2 kW with PV + storage. In the

monthly demand charge example, the storage resource is not large enough to reduce the

net demand in days 2 and 3 below the threshold set on the first day, hence will reserve

capacity for the subsequent day. The battery is underutilized and the net demand on the

system from this home is not reduced below the day one demand. In the daily demand

charge example, the storage resource is more fully dispatched each day because bill

savings are possible for decreasing net load as much as possible. This results in more

significant savings for the customer, encouraging more investment in storage, and a

greater net load reduction on the system from this customer, due to decreased overall net

peak demand. In the event a system wide peak occurs on a day that does not coincide

with an individual customer's peak, a customer on a monthly demand charge would not

be incentivized to provide any relief to the system whereas a customer on a daily demand

charge would be encouraged to do so.
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Figure 1: Illustrative Peak Reduction Benefit of Storage and Storage + Solar on Monthly and

Daily Demand Charge
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oABOUT THE SOLAR FOUNDATION
The Solar Foundation (TSF) is an independent S01(c)
(3) nonprofit organization whose mission is to increase
understanding of solar energy through strategic research and
education that transforms markets. TSF is considered the
premier research organization on the solar labor workforce,
employer trends, and the economic impacts of solar. It has
provided expert advice to leading organizations such as the
National Academies, the Inter-American Development Bank,
the U.S. Department of Energy, and others during a time of
dynamic industry growth and policy and economic uncertainty.

While TSF recognizes that solar energy is a key part of our
energy future, it is committed to excellence in its aim to help
people fairly and objectively gauge the value and importance of
solar technologies.

ABOUT BW RESEARCH PARTNERSHIP
BW Research is widely regarded as the national leader in labor
market research for emerging industries and clean energy
technologies. in addition to the Censusseries, BW Research
has conducted rigorous solar installation and wind industry
labor market analysis for the National Renewable Energy
Laboratory, wind energy and energy retrofit studies for the
Natural Resources Defense Council, a series of comprehensive
clean energy workforce studies for the Commonwealth of
Massachusetts, Illinois, Vermont, Florida, Pennsylvania, lowa,
and California, as well as numerous skills and gap analyses
for community colleges, workforce investment boards, state
agencies, and nonprofit organizations.

ABOUT THE ARIZONA STATE UNIVERSITY ENERGY POLICY
INNOVATION COUNCIL
The Energy Policy Innovation Council (PPIC) at Arizona
State University informs and educates policymakers and key
stakeholders on current, complex issues in energy policy that
impact Arizona and beyond. in addition to creating policy brief
sheets, videos, and reports, EPIC staff and student researchers
strive to make policy more accessible in innovative ways, such
as live-tweeting public hearings. EPIC is currently engaged
in the transformative regulatory proceedings underway in
Hawai'i and in Clean Power Plan activities in Arizona. EPIC
is housed within the School for the Future of Innovation in
Society at Arizona State University in Iempe, Arizona.

COVER IMAGE COURTESY OF THE NATIONAL RENEWABLE ENERGY LABORATORY (9
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increase understanding of solar energy through
strategic research and education that transform
markets.ln2010,TSFconductedits firstNational
Solar /obs Census report, establishing the first
credible solar jobs baseline and verifying that
the solar industry is having a positive impact
on the U.S. economy. Using the same rigorous,
peer-reviewed methodology, TSF has conducted
an annual Census in each of the last six years to
track changes and analyze trends.
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INTRODUCTION

The U.S. solar industry experienced
yet another record-breaking year
i n  2015,  w i th  m ore  than 7 ,400
megawatts (MW ) of domestic
photovoltaic (PV) capacity expected
to have been installed - an 18.5%
increase over thatof2014-bringing
total U.S. solar capacity to nearly
27.5 gigawatts (GW).1

have continued to expand the size of their
payrolls. This year's sixth annual National
Solar [obs Census found that the U.S. solar
industry employed 208,859 workers as of
November 2015, representing the addition
of 35,052 lobs, and a 20.2% increase in
employment over November 2014. Since The
Solar Foundation began tracking these numbers
in 2010, employment in the industry has more
than doubled, growing by 123% and adding over
115,000 jobs. Employers nationwide expect
this growth trend to continue through 2016,
projecting to add nearly 31,000 jobs to the solar
workforce over the course of the year.

As the rate of capacity installation has
accelerated, employers across the country

U.S. PV Capacity Additions 6 Solar lobs, 2010 - 2o15E
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Arizona Solar Capacity Additions. 2010 - z015E
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North Carolina in total installed capacity over
the course of 2016, as the sluggishness of the
local market is expected to continue."

Contrary to the positive trends currently enjoyed
by the solar industry at the national level, the
Arizona solar industry has stagnated in recent
years, with annual capacity additions peaking in
2012 before leveling off in 2013 and dropping
precipitously in 2014.2 Despite this, 2014
witnessed a slight rebound in the size of the
state's solar workforce, but the contraction of
the local market and other headwinds seemed to
catch up with payrolls in 2015.As of Novembel;
only 6,922 workers were employed by the
solar industry in the state, representing a
24.5% reduction in the size of the workforce
since 2014, and a massive underperformance
compared to employer projections of 21%
growth from the previous years

Utility-scale development made up the bulk
of Arizona's 2015 capacity additions, and has
done so each year since 2011,5 but rather
than symbolizing a healthy market for large
projects, this is actually emblematic of the
struggles faced by the smaller-scale residential
and non-residential markets in the state." At
multiple times over the course of the year;
these struggles were thrust into the national
spotlight, establishing Arizona as a flashpoint
in the contentious debates over the evolution
of rooftop solar policy and electric utility rate
design.

As of September; just under 141 MW of solar
capacity had been installed in Arizona during
2015, substantially less than the similarly sunny
neighboring state of Nevada, with nearly 218
MW installed during the same period. Although
the local industry's past success earned Arizona
the distinction of becoming only the second
state to cross over the 2 GW threshold in 2014,
it is currently projected to be surpassed by

In February, Salt River Project (SRP), one of
the nation's largest municipal electric utilities,
servinglargeswathsofthePhoenixmetropolitan
area, approved a new fee of roughly $50 per
month on all leased or owned solar systems
connected to the electric grid in their territory.7
The utility explained the new fees, structured
to vary based on a solar customer's electricity
usage during times of peak demand, as a

2Arizona Solar jobs Census 2015



mechanism to ensure that all of their customers,
bothsolarand non-solar,were paying their share
to maintain the grid as a resource that benefits
everyone. The utilities maintain that under the
old rate structure, net metering could effectively
zero out solar customers' monthly electric bills
while the customers still benefitted from their
connection to the grid.

requesting a fee increase of their own, but
pulled the request in September after months
of public pressure from both activists and the
solar industry.'0 These ongoing debates have
prompted action by the state's utility regulator,
the Arizona Corporation Commission, and a
proceeding has been scheduled for 2016 to set a
standard for how Arizona utilities should credit
customers with solar systems for the energy they
send back to the grid based on a comprehensive
analysis of the true value of distributed solar
generation."

Residential solar companies and advocates
challenged the utility's claims, pointing to other
benefits of distributed solar that were excluded
from the analysis, such as mitigating pollution,
reducing the need for new investments in
transmission infrastructure and conventional
power plants, reducing electricity lost during
transmission over long power lines, and saving
the utility money by helping them meet their
obligations under the state's renewable energy
standard?

As of November, only 6,922
workers were employed
by the solar industry in
Arizona, representing a 24.5%
reduction in the size of the
workforce since 2014.Regardless o f  the new fee's merits, its

implementation significantly impacted the
economics of distributed solar installations
in SRP's territory. While customers who filed
paperwork for approval of their projects before
December 8th, 2014 were grandfathered in
under the previously existing rate structure,
all others were subjected to the new fee, in
many cases eliminating their expected monthly
savings from solar

W ith uncer ta inty cas ting a  shadow over
Arizona's smaller-scale residential and non-
residential markets, and many of the state's
utilities having largely achieved their goals for
solar deployment under the state's renewable
energy standard, capacity installation is
expected to slow even further in 2016. 12 Even so,
Arizona employers expect to recoup a portion
of this year's job losses over the course of the
coming yean expanding their payrolls by more
than 580 workers, an increase of approximately
8.4%.13

Subsequently, applications for rooftop
installations in SRP's territory have fallen by
an estimated 75 - 95%." Arizona Public Service
(APS), the state's largest investor-owned
utility, followed suit at the beginning of April,

3Arizona Solar jobs Census 2015



ABOUT THE ARIZONA SOLAR JOBS CENSUS 2015
Census series provides statistically valid and
current data gathered from actual employers.
This analysis also purposefully avoids artificially
inflating its results with questionable multiplier
effects often found in analyses of other
industries.

This report includes information about all types
of Arizona companies engaged in the analysis,
research and development, production, sales,
installation, and use of all solar technologies
- ranging from solar photovoltaics (PV), to
concentrating solar power (CSP), to solar water
heating systems for the residential, commercial,
industrial, and utility market segments. The number of establishments included in this

report include all businesses that conduct any
solar activity. This includes many businesses
that play a very small part in a solar project,
or provide financing, legal services, or other
support services to solar firms. Employment,
however, is only counted for workers that spend
at least 50% of their time on solar:

A full explanation of this methodology can be
found on page 15 of this report.

The findings presented herein are based on
rigorous survey efforts throughout the months
of September, October, and November 2015 that
include telephone calls and emails to known and
potential solar establishments across Arizona.
Unlike economic impact models that generate
employment estimates based on economic
data or jobs-per-megawatt (or jobs-per-dollar)
assumptions, The Solar Foundation's Solar jobs
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Arizona Solar Jobs
Employment by county
C 1 0 - 2 0
O  21-S 0
I I  5 1 1 0 0
I  1 0 1 5 0 0
I 501+ fall

4 9 9
ARIZONA

SOLAR JOBS
Key Data Points

Total Solar lobs, 2015 Projected Solar
lobs Growth, 2016

5806,9zz
(8-4%)

Cumulative Installed
Capacity thru Q3 2015 (MW)14

Capacity Installed in
2015 thru QS (MW)15

z,209.8 14o.9
Detailed employment and demographic data for Arizonas legislative districts, counties, and metropolitan statistical areas

can be found in the appendix of this report and on The Solar Foundations interactive jobs map at .



Installation ]obs WDRKFDRCE
OVERVIEW2549

Manufacturing lobs

z4oo

The Arizona solar industry employs 6,922
workers at 2,867 establishments throughout
the state, is ranked 7th nationally in solar jobs,
and 6th in solar jobs as a share of the state's
total employment. The solar workforce in the
state contracted by 24.5% since Census 2014,
representing a loss of 2,248 jobs; which is fully
opposite the roughly 2,000 jobs employers had
expected to add during the year. Employers
expect a reversal of this trend in 2016, adding
approximately 580 new solar workers to
payrolls over the next 12 months - a growth
rate of 8.4% - while the state's workforce as a
whole is projected to grow only 1.3% during the
same period.'°

Arizona Solar lobs. 2013 - 2o16ESales & Distribution lobs
10,000

9,1708,000 8,5581095 7,501
6,000

4,000

2,000
Project Development ]obs i

2013 2014 2016E

584
Other ]obs

294

An overwhelming majority of Arizona's solar
firms (88.8%) report working primarily on
utility-scale solar projects, compared to 4.4%
for residential and 6.8% for non-residential
projects. This is a significant departure from
employer responses to Census 2014, when
nearly 60% of installation firms, who comprised
over half of the state's workforce during the
yean worked primarily on residential projects.
This shift in market focus is unsurprising given
the current level of uncertainty surrounding
distributed generation projects in the state. l

6Arizona Solar/obs Census 2015



The Arizona solar workforce is generally less di-
verse than the state's workforce as a whole, with
women (29.5%], African-Americans [3.0%),
Asian or Pacific Islanders (1.9%), and Latinos
(12.5%) all relatively underrepresented. How-

ever, many of these otherwise underserved de-
mographics - women, Latinos, older workers,
and veterans - are represented in the state solar
workforce at higher rates than their counter-
parts in the solar industry nationwide.

I
ARIZONASOLAR ARIZONA OVERALL I U.S.SOLAR

WORKFORCE I EMPLOYMENT" WORKFORCE

WOMEN 29.5% 23.8%46.1%

AFRICAN-AMERICAN 3.0% 4.6% 5.1%

ASIAN on PACIFIC ISLANDER 4.0%1.9% 8.6%

LATINO OR HispAnic 33.7%12.5% 11.3%

28.2% 18.6%20.6%OLDER WORKERS (55+)

UNION MEMBERS 5.5%

11.5% 9.3% 8.1%
VETERANS or THE U.S. ARMED
FORCES

l

l

l

l

l

l

l

l

l

|

r

I

Veterans of the U.S. Armed Forces represent a
uniquely valuable source of human capital for
solar employers. With a proven work ethic and
practiced discipline, veterans bring a wealth of
readily transferable skills and leadership acu-
men to the industry. Through the Solar Ready
Vets program, the U.S. Department of Energy is
helping the industry capitalize on this resource

by facilitating the transition from military ser-
vice to employment in the civilian solar work-
force." Arizona solar firms clearly under-
stand this value proposition, with veterans
comprising 11.5% of the state's solar work-
force, compared to just 9.3% of the state's
total workforce and 8.1% of the solar work-
force nationally.

Arizona Solar /obs Census 2015



POSITION IARIZONA
MEDIAN WAGE

u.s.
MEDIAN WAGE

MOUNTAIN Dlv l-
SION

MEDIAN WAGE

SOLAR INSTALLER $18.00 $20.00 $21.00

SOLAR SALES REPRESENTATIVE $36.06 $33.65 $28.85

SOLAR SYSTEM DESIGNER $25.50$22.00 $26.92

$18.00Solar Assembly Worker

I
I

I
I
i

Wages paid by firms in the Arizona solar indus-
try differ slightly from those paid by solar em-
ployers across the other states in the U.S. Census
Bureau's Mountain Division" and the indus-
try nationwide. Solar installers in the state are
among the lowest paid in the country, at $18.00
per hour, but solar sales representatives are bet-
ter paid than their counterparts nationally.

i

ivied candidates to fill openings on their payrolls
than other solar firms across the country. Solar
employers in Arizona and the Mountain Division
require greater work experience and less edu-
cation than reported by firms nationally Arizo-
na firms required related work experience for
nearly 86% of positions hired. in contrast, they
required a bachelor's degree or more for only
12.1% of positions.

Solar employers in Arizona experience a slightly
higher level of difficulty on average finding qual-

Difficulty Hiring in Arizona

Arizona 20.0% 25.7%- _
Mountain 28.0% 51.8% 20.

National 24.2% 24.2%1:
0% 100%

l l

20%

Not Difficult |

40% 60% 80%

Somewhat Difficult Very Difficult
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prospects. Arizona employers overwhelming-
ly cite the federal investment tax credit (ITC)
as substantially contributing to their firms'
success, with 64.3% of respondents referring
to it directly, more than doubling the second
most commonly cited policy, the state's renew-
able energy standard, at 30.4%.

The following pages include detailed break-
downs of workforce data by sector. While there
are a number of Arizona solar firms focusing on
manufacturing, sales and distribution, and other
activities, an insufficient number of these firms
responded to the survey to provide statistically
significant data for each individual sector.

just over 44% of Arizona solar firms reported
that they receive all of their revenues from so-
lar activities, which is lower than the national
average of 48.2%, while 31.5% reported that
they receive less than half of their revenues from
solar activities, compared to 28.5% nationally.
A significantly smaller portion of the state's so-
lar f irms (54.5%) work primarily with in-state
customers than solar firms nationally (65.6%),
though a larger portion (18.2%) work primarily
with customers in a bordering state than solar
firms nationally (5.0%). This latter difference
makes a great deal offense, given the large solar
markets of Arizona's neighboring states in the
sunny Southwest.

As part of the 2015 Census effort, employers
were asked about the impacts of specific existing,
pending and proposed policies on their business

Businesses Citing Policies Contributing to Success

Investment Tax Credit (ITC)

State Renewable Portfolio Standard (RPS)

EPA Clean Power Plan

Other Tax Exemptions, Credits, & Rebates

Utility Rebates

Net Metering

I .
r
I

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

l lArizona National
l
I
l

W
9
l

I
n

a
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Sector [obs

INSTALLATION2545

Change Since 2014

-z.28z

T h e  i n s t a l l a t i o n  s e c t o r  i s
t h e  l a r g e s t  s e c t o r  o f  t h e
U . S .  s o l a r  i n d u s t r y  a n d  i s
c om posed of  c om pan ies t hat
p r i m a r i l y  i n s t a l l  P V ,  s o l a r
w a t e r  h e a t i n g ,  a n d  o t h e r
sol ar  en erg y  t ec h n ol og i es .

Rate of Change
Since 2014

The installation sector is responsible for 36.8%
of all solar employment in Arizona, employing
2,549 workers. This represents a dramatic
decrease of more than 47% since 2014, when
firms in the sector employed 4,831 workers, or
52.6% of the workforce.-41.2%

Establishments AZ Installation Jobs.
2013 - 2015

4,8311594
3,311

HSolar Installer
Median Wage

5,000

4,000

3,000

2,000

1,000

0
20142013$18lh
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i

Installation Sector- Difficulty Hiring

Az Installation 12.5% 56.3% .

U.S.Installation 19.7% 54.2% .
0% 100%

!

I

l I I

20% 40% 60% 80%

Not Difficult Somewhat Difficult Very Difficult

Arizona installation firms report greater levels
of difficulty finding qualified candidates to fill
openings on their payrolls than firms in other
sectors of the state's solar industry, as well as
other firms in the installation sector nationwide.

Similarly, a smaller percentage of installation
firms in the state are pure play solar businesses,
receiving 100% of their revenue from solar
activities, than installation f irms across the
country. This diversification, both of business
activity and customer base, may in part be a
reaction by employers to the recent uncertainty
in the local market.

A significantly smaller percentage of Arizona
installation firms (70.0%) work primarily with
in-state customers than their counterparts in
the installation sector nationwide (81.5%).

Installation Sector- % Revenues from Solar

AZ Installation 20.0% re Plays, 45.0%
5"o
8

_
i

U.S. Installation 11.7%
>'
N
8

0% 80% 100%

I

20% 40% 60%

l 1-24% l 25-49% l 50-99% Pure Plays
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Sector jobs

584 PROJECT
DEVELOPMENT

Change Since 2014

+92

T h e  p r o j e c t  d e v e l o p m e n t
sec t or  i n c l u d es  c om p an i es
t hat  p l an ,  des i gn  and  bu i l d
l a r g e c o m m e r c i a l - a n d
u t i l i t y - sc al e sol ar  p roj ec t s .

Rate of Growth
Since 2014

18.1%

The project development sector is responsible
for 8.4% of all solar employment in Arizona,
employing 584 workers. This represents a
reversal of fortunes and a return to growth
for the sector which had witnessed a nearly
75% reduction in its workforce from 2013 to
2014, although it still comprises a much smaller
portion of the state's solar jobs than it did in
2013, when project developers employed nearly
22% of Arizona solar workers.

Establishments
AZ Project Development Jobs,

2013 - 2015z6z 2,000

1,874
1,500

1,000

500
Solar System Designer

Median Wage

2014 20152013$22/h
Arizona *I<>lrl//obS Census 2015
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Project Development Sector- Difficulty Hiring

11.8%AZ Project Development

21.4% 54.1% 5%U.S. Project Development

80% 100%

l I

0%

Not Difficult

20% 40% 60%

I Somewhat Difficult Very Difficult

Arizona project developers report greater levels
of difficulty finding qualified candidates to fill
openings on their payrolls than firms on average
across the state's solar industry more broadly, as
well as other firms in the project development
sector nationwide.

primarily with in-state customers than their
counterpar ts  in the pro jec t development
sector nationwide (74.9%). Similarly, a smaller
percentage of project development firms in the
state are pure play solar businesses, receiving
100% of their revenue from solar activities, than
project development firms across the country.

l
l
l

I
l

i

A significantly smaller percentage of Arizona
pro jec t development f i rms (60.9%) work

Project Development Sector- % Revenues from Solar

17.4% 30.4% Pure Pla
AZ Project Development Pw

8 ; l
14.5%U.S. Project Development

>'of
8

80% 100%

I

0% 20% 40% 60%

l 1-24% I 25-49% I 5099% Pure Plays
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CONCLUSION

grew by more than 27% over the course of
the year. The relative strength of the state's
manufacturing sector is also made apparent
by the rather low percentage of firms working
primarily with in-state customers (54.5%)
compared to solar firms across the country
(65.6%) reflecting healthy demand for their
solar products and equipment in other markets.

While the Arizona solar industry is expected
to have installed slightly more solar capacity
in 2015 than 2014, the year's additions are a
far cry from the industry's peak in 2012, and
little is expected to change over the next twelve
months. The troubles plaguing the Arizona
solar industry are expected to continue in
2016, with regulatory uncertainty casting
doubt over individual solar customers' ability
to earn a sufficient return on their investment
and utilities generally satisfied with a relatively
slow pace futility-scale development. Industry
experts project less solar capacity to be added
in the state in 2016 than in 2015.

It is unclear how the debates between
utilities and the solar industry or the Arizona
Corporation Commission's proceeding
regarding the appropriate value of solar
will pan out, but the geographic realities
of the desert state and the ever-decreasing
costs associated with solar all but ensure
the viability of the Arizona solar industry in
the long-term. in order to sustain this future
growth, it is essential that Arizona employers
have ready access to quality talent and skilled
labor or enhance their on-the-job training
offerings. To achieve this, more focused and
comprehensive solar training efforts - in-
house, in-state, and across the country - must
be sufficiently emphasized. These efforts
would reduce the industry's talent acquisition,
training, and retention costs, increasing
efficiency across the solar value chain, and
ultimately reducing costs for Arizona solar
customers.

It is important however; to consider the Arizona
solar industry's recent doldrums in the context
of its historically strong performance and
note that, even though the state's solar firms
employ fewer people than they did at the end
of 2014, the workforce itself is still quite large
relative to other states in the country. At 6,922
workers, the state's solar workforce is the 7th
largest in the country, well ahead of its eastern
neighbor New Mexico (1,899), but well behind
Nevada (8,764) to the northwest. Even with
the industry's somewhat bleak outlook for
the coming year, employers are expecting to
expand their payrolls, adding roughly 580
jobs, representing 8.4% growth in 2016 -
more than six times the growth expected
for the state's economy,but only a little more
than half the growth expected for the U.S. solar
industry at large.

This research shows that the Arizona solar
industry is a source of economic opportunity,
with the potential to create jobs that pay living
wages and are largely available to individuals
of different backgrounds from across the state.
Only regular reexaminations of the state's solar
industry, its workforce, and the employment
opportunities presented herein will confirm
this potential is realized in years to come.

l

l

While employment in both the manufacturing
and project development sectors grew in 2015,
manufacturing was definitely the industry's
most successful sector, and though it was
outweighed bythecontraction of the installation
sector Arizona's solar manufacturing workforce

l

l

Arizona Solar jobs Census 2015



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-7: Cumulative lost sales from residential DG and EE from
PME-WPl4DR Historical EE and DG 2005-2015
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Historical EE and DG Sales Reductions
2011 - 2015

2011 2012 20142013 201

Annual EE Installed (MWH)

Residential

C&l Customers < 3 MW

C&I Customers > 3 MW

Total retail

181377

117876

58058

357,312

219180

151,736

74,736

445652

200444

139308

68614

408366

190,611

135,696

66835

393142

198,805

132626

65,323

396754

Cumulative EE Installed Since 2010 (MWH)

Residential

C&I Customers < 3 MW

181377

117876

381821

257184

601001
408920

791612

544616

990,417

677,241

C&I Customers > 3 MW

Total retail

126673

765678

58058

357312

201408

1,211,330

268244

1 ,604471

333,567

2,001225

645

87,005

193

264

46832

44509

1 255

30,723

2,738

4,073

Annual DG Installed (MWH)

Residential UFI

Residential Interconnect Only

Commercial UFI

Small Commercial PBI

Large Commercial PBI

Commercial interconnect Only

Total Retail

29,777

84

1620

46383

923

3

78789

77426

652

2649

61 058

798

7893

150,476

51,318

93

3.581

74810

5477

880

136,158 130,130

871

88978

205998

132342

9.298

213,238

9.936

13719

Cumulative DG Installed Since 2010 (MWHI

Residential UFI

Residential Interconnect Only

Commercial UFI

Small Commercial PBI

Large Commercial PBI

Commercial Interconnect Only

Total Retail

29,777

84

1620

46383

923

3

78789

158520

829

7850

182251

7,198

8,776

365,423

205352

45337

sa10s

212974

9936

12,848

495554

81094

177

5201

121193

6400

883

214,947 584532

Cumulative EE and DG Installed Since 2010 (MWH)

Residential

C&I Customers < 3 MW

C&l Customers > 3 MW

Total Retail

211238

165879

58984

436101

463092
383578
133,955

980625

760350

599021

217,382

1 576,753

1042302

766695

291028

2,100,025

1 328757

899778

357222

2585757

l

i
I
I

i Attachment JAH-7
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Calculation of Per Unit Revenue Erosion Net of Avoided Fuel Expense

Amounts for Year 2015

1502833

1194564

19234

1,175330

194402

24566

7.

2

3.

4.

5

6.

7 169836

Billed Revenue xlAdiustors ($000l

Residential

C&I Customers < 3 MW Total

AG-1 Customers < 3 MW

C&I Customers < 3 MW Net of AG1 Customers (LE La)

C&l Customers > 3 MW Total

AG-1 Customers > 3 MW

C&I Customers > 3 MW Net of AG-1 Customers (L5 - Ls)

292453

10187

282,266

8

g.

70.

71.

72.

73.

14.

15

76183

5448

70,735

Billed Demand Charqe Revenue Not Avoided ($000l

Residential

C&l Customers < 3 MW Total

AG1 Customers < 3 MW

C&I Customers < a MW Net of AG1 Customers (L11 - L12)

C&I Customers > 3 MW Total

AG-1 Customers > 3 MW

C&I Customers > 3 MW Net of AG1 Customers (L14 - L15)

13142,277

76.

17.

78.

1.9.

20.

21.

11 354261

428,177

10926,084

2738169

612635

2125,534

Billed Sales fMwHl

Residential

C&I Customers < 3 MW Total

AG-1 Customers < 3 MW

C&I Customers < 3 MW Net of AG-1 Customers (L20 - L21)

C&I Customers > 3 MW Total

AG-1 Customers > 3 MW

C&l Customers > 3 MW Net of AG-1 Customers (L23 L24)

11.44

8.17

4.66

Averaqe Billed Price xlDemand Charqes (¢/kWh1
Residential ((LI - L10) / L19 100)

C&l Customers < 3 MW Net of AG-1 Customers ((L4 - L13) / L22 *100)

C&l Customers > 3 MW Net of AG-1 Customers ((L7 - L16) / L25 100}

l

22.

23

24.

25

25

27.

28.

29.

30.

37.

32.

33.

34.

35.

8.23

4.97

1.46
I
I
I

Averaqe Billed Price Less Base Fuel (¢/kWh)
Residential (L2B - 3.2071)

C&I Customers < 3 MW Net of AG-1 Customers (L29 - 3.2071)

C&I Customers > 3 MW Net of AG1 Customers (L30 3.2071)

Attachment JAH-7

Page 4 of 4
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VOTE SOLAR'S
SIXTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\N[)

DOCKET no. E-01345A-16-0123
DECEMBER 23, 2016

customer ID with (1) NEM customer delivered load and
(2) NEM customer exports that contain the following
variables: (KWH, ONKWH38, OFKWH38, ONKW38,
ONKWHN7, OFKWHN7, ONKWN7, ONKWH99, OFKWH99,
ONKW99).

iii. Please provide an additional dataset that contains all
of the data provided in vs 3.2 for non-nEM customers
but for NEM customers. Please use the same customer
IDs as used in the data provided in response to vs 1.4,
1.5 and 1.6. For each variable requested in vs 3.2(a~f)
please provide (1) monthly bills for delivered energy (2)
export credits received by NEM customers.

Response : a) Confirmed. AURA 1.19 does not contain interval data for
NEM customers.

b) See response to a.

c) APS objects to this request because the total requested data
is not available and it would be burdensome to produce it.
The requested data is available for roughly 26,000 solar
customers during the Test year, which was used by APS to
assess the solar offset rates for the proposed residential
rates.

This information is provided in excel format only and is
attached as APSRC01803.

l

i l
l

l

Witness: Chuck Miessner
Page 2 of 2
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VOTE SOLAR'S
THIRD SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

!\haD

DOCKET no. E-01345A-16-0123
DECEMBER5,2016

VS 3.8: In Docket No. 14-0023 in support of Mr. Snook's direct testimony,
APS filed workpaper "Aps15871_snook Additional Workpapers.xlsx"
that included a study of the cost to serve various sub-classes of
residential customers.

AdditionalAps15871_sriooka copy ofa) Please provide
Workpapers.xlsx.

b) Please describe how APS identified customers that were
winter visitors, apartment dwellers, and dual fuel customers
for purposes of the analysis.

c) Please indicate whether the roughly 5,000 winter visitors,
115,000 apartment dwellers, and 360 dual fuel customers
whose load data is included in the study represent the total
number of customers in each of these subclasses. Please
explain your answer.

d) Please indicate whether APS has conducted a similar
analysis of any other subclasses of residential customers. If
so, please provide any such analysis with full supporting
documentation and work papers in excel format with
formulas and links intact.

e) Please provide an updated version of ApS15871_Snook
Additional Workpapers.xlsx that uses data from the test
year and updated cost of service study.

f) Please provide a dataset that uses the same customer ID
as used in Data Request AURA 1.19 and identifies
customers that are (1) winter visitors (2) apartment
dwellers, and (3) dual fuel customers

Response : a) Please see the copy of ApS15871_Snook Additional
Workpapers.xlsx filed in Docket No. E-00000J-14-0023.

b) APS identified winter visitors through the Customer Information
System who had self-identified as winter visitors. APS identified
apartment dwellers through the Customer Information System.
APS identified dual fuel customers through APS's Appliance
Saturation Survey.

Witness: Leland Snook
page 1 of 2



VOTE SOLAR'S
THIRD SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER s, 2016

VS 3.8
Response
Conbnued:

c) The roughly 5,000 winter visitors is a subset of APS's total
winter visitor population because the data was derived from
customers that have self-reported this information to Aps. The
approximate 115,000 apartment dwellers is a reasonable
approximation of the number of apartment dwellers in the APS
service territory based on APS as the data source. The 360 dual
fuel customers are a small sample of the likely dual fuel
customers in APS's service territory. The Appliance Saturation
Survey is a reliable representative sample for which APS had
specific information on the particular dual fuel uses.

d) No.

e) APS has not performed an updated analysis.

f) See APS's response to vs 3.8(e).

Witness: Leland Snook
Page 2 of 2
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Arizona: 2010
Summary Population and Housing Characteristics

2010 Census of Population and Housing

Issued October 2012
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Table 12.
Housing Occupancy and Tenure: 2010
[For information on confidentiality protection nonsarnpling error and definitions see Selected Appendixes at <www.census.gov/prod/cen2010/cph1a.pdf>]
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Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions see Selected Appendixes at <www.census.gov/prod!cen2010/cph1a.pdf>]
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a0

180
see

1277
120
a ss

1524
200
3.01

20
148

105
BB

190
1084
1.589

292
1.007
1764

2.34
2.89
4.08
2.14

3.24

1

73
24
15
74

783

299
so

549
1 as

31
601
a s
a

zza
55

Cutter CDP. Gila
Dateland CDP. Yuma
Deer Cr-k CDP Gi l a
Del Munro CDP Anacht
Dennehnllo CDP. Apache
Desi ri  Hula CDP Mohan
DeweyHumboldt lawn Ylvapal County.......
Di l lon CDP Navajo
Dolan Springs CDP. Mohave County............

Donny Park CDP. Cocnnlno 4.4
s.a
7.9
2.4

0.0
0.0
7. 1
3.4
o.o
7.5
2.5

10.1

1.6

98
ah

t o . :
59.8
79.4

23
52
20

78.7 4 1

a
a s

7
/5

6
3

14
s

394
5 e s2

115
9884

121 B4 9
I

I

74
2.008

20
1877

14
15
51
BB

374
4988

97
8.824

93
74

354
289

1734
149

a s
423
Asa

2.045
170

300

2.988
77

6.947
79
5g

a l a
201

1 303
112

79.7
85.8
69.8
75.1
75.2

431
37

4.51
2.78
2.55
3.35
2 2 9
3.67
2.88
2.39
3.07
5.70

3.91
a.1 1
2.05
3.08
2.57
a.ea
2.68
2.42
2.73
4.36

147
a

Donovan Esme CDP. Yuma
Doughs any. Coccus
Dragoon CDP Cxhrsa
Drexel  wrmu CDP Pima
Dripping Springs CDP. Gila County .............
Drysdale CDP Yuma
D M IM  CDP Pi l l
Duncln town Greenlee County
Eager love Apace

East Fork CDP Mvero 20
eos

18

B60
2a
10
89

109
311
21

5.1
5.1
1.7

18.5
5.3
0.0

0.3
2.0
2.5
2.a
0.0
0.0
0.a
4.3
2.0

0.0

0 0
8 a
0.0

21.1
8.9

ao.a
12.1
0.0

s65
84

1.B
2.3

5
I
:.

.

01
165

948
e a

I sa

50
70

405
17

200

B45
10

233

s
240

1
27

909
905
629
944
884

0.0
2.6
5.1
s.e
1.4

9.8
s.a
1.7

2.80
2.39

2.4s
1 .of
2.85

424
I .99
2.17
2.12
2.80

16.7
0.0

1e.a
0.0
3.8

East Globe CDP. Gin
End Vacuo Eslain CDP Gila County.
Ehrlnborg CDP La Paz County...
El Capron CDP. Gaia
Elephant Head COP. puma County.

6
81

303
15
20

1
72

215
12

9
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Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions. see Selected Appendixes at <www.census.gov/prod!cen2010fcph1a.pdl>]

vacant housing units

Owns: oocuplad vaclav I'llAvetnge
hoi-hold Liza

For
saaaonat.

Stats
County
Plaza

Allllblt

ncfaa
nonal. or

oocaalonat
use

Total
housing

un l s

Parcel  at
oocupiad
housing

un l sTotal

Owner
oocuptad

url ls

Remar
occupied

units T om Randal
Rents:

oocupiad housing

_

n 4
PLACE-Con.

178
e s

722 49
89.9

9.41 e
2.984

157

24a
a s

11328
3.691

199

127
82

6.714
1.829

122

71.3
61.3
77.7

El fn¢a CDP. Coma
Elgin CDP Slni l  Cruz County
El mango city. Maricopa
Ebb did. P rl l l

El Prado Eslalls CDP. Yuma 67
16

1.910
707
42

2.aa
1 .71
a.e1
a. 17
$.28

7

2.702
1.1ss

a s

5
6

476
121
28

2.72
2.40
3.20
a. 10
8.20

4.9
4.2
8. 1
9.7
1 g

4.s

a.1
5.3
3.4
1 .6

5.6
12.5
14.2
1 B.1

2.6

s.s

351
10.842

2.529 21 .6

486

22.636
a.aa0

1 g
se 4 a

19
4.s 1a

t o
e ra

i s
1 .060
5.790

154

ao.1
47.5
15.9

1oo.o
72.5

65.2
59 2
75 9
so s
aa.s12.006

555

26.254
5.224

39
7505

58
1 .250
7179

206

21.642 3.66
2.60
2.28
2.21
2.37
3.33
3.84
2.36
2.50
2.12

Fury musa COP. Navqo
Flagnatf city. Cooonlno
Floranoa moan Penal County
Flowing springs CDP Gi l
Flowing WiI\s CDP. Pima
For Apache CDP. Navajo
For Dalianca CDP. Apache County..............
For! Mohava CDP. Mohave
For Thomas CDP Graham
Fortuna Foomuls COP. Yuma 4.asa

127
10.043

8.09
2.47
2.58
0.00
2.71
2.89
3.52
2.76
2.07
2.51

1 1
4.8

10.7
0.0

5.4
0.0
s.e
6.5
6.6
5.8

0.3
2.6

6.5
0.0

2.4
0.0
0.0
5.0
a.0
3.7

87
1 1.904

801
0

1 .B25
1 s

432
I .397

2?
I .ahs

(XI
12.4

0.0
12.7
11.0

20.6
14.3

7 6

1 .892

1 .238

17

227

3

41

674

7

7 8 8 0

117
3418
1.894

20
B82

7
190

1380
52

9.636

238
8.344

z s
10.339

a.1
7 4

1 0 6

BB
2.828

1041
488 go 4 9

87
1 .740

a
27
7

45
1 sos

g
121

5 9 1

2.7B
2.18
2.33
2.47
2.00
3.45
2.92

40
192
372

25 40D

11
33
73
97

279
4

371
13. 1 BE

51
578

51
225
445
122
943
141

est
137

32
a sk

35
128
218
23

ahs
110

e t
1 Se

2
278

27

84.1
80.7
78.0
75.2

87.5
06.7
58.1

92.0
58.1
ao.a

2.75
2.18
2.22
2.77
2.11
3.67
5.50
2.20
2.01
4.70

For Valley CDP. Cooonino
Fountain Hill lawn. Maricopa
Franuin CDP. Graanloo
Fredonia town. Cooonlno
Fraadorn Acne CDP Gila County
Gadidan CDP. Yuma
Gar ado CDP. Apawa
Geronimo Eslalas CDP. Gila
Gila Band lawn maricopa
Gila Clouklg CDP. Malloopa County...........

2.87
a.as

e
10

70
10

0

e.a
21 .9

22.2
0.7

3.2
4.e

5.9
1.B

10.3
1.5

o.o
23.3

3.0
0.9

2.1
16.7

23.1
13.6
0.0
9.6

17.7

0.0
39.1
0.0

5.53552207
204

2.91
2.69 ea
2.75

89.372
243

79.114
2.908

3 5
2 g
SG
3 1

4 a a s

11.391
478

1.9ae
826 75

3?

2.41
255
228
256
304 48

74907
331

90.505
3.386
6.574
te a 7
4.342

25.027
121

17185

89
32.750

916
530
178
641

5117
47

75.3
B4.0
ss. s
88.5

89.2
B2.B
a2.2
78.2
57.3

1011

3.605

21 .491

110

46.364
1 992

4 a sa
was

2964
18374

63

737
3.536

11

a.oa
2.28
2.B8
2.45
2.02
1.97
2 2 7
z.eo
4.21 409

1.100
55

559
55

1487

450
207

1136
o

4.3
4.0

9.5
5.4
6.2
7.8
4.B
7.1
4.3

8.8
9.3

1 B.7
10.0
18.3

9.2
8.4

1 4 3

9.6

4.4

0.0

858 15.8781 119 642

Glean town Maricopa County
Glaala CDP Gila
Glendale city Maflcopa
Globe clay. Gila
Gold Canyon COP Penal County..................
Golden Shores CDP. Mohave
Golden Valley CDP mohava County............
Goodyear city. Manoopa
Goodyear vnlago CDP final
Grand Canyon villager CDP Coconino

2.1 1.7752.08 971.80 2.1

(X)
o 0

0.00
4.15
1 70

2 0 8
4:49

49
00
04

10
181

17.322

la?
1.376

91

I

45
i s
a s
41

2
142

12.741
20

1 .292
87
31
14
be
28

0.0
ss.s
84.7
60.0
60.5
92.5
93.5
92.9
73.1
75.0

o
79

107B6
12

7B2
Hz
29
13
19
21 I.

2
68

1055

a
s o

s
2
1
7
7

1.00
a.4a
1 .49
2.00
3.92
2.80
1 .00
1 .of

3.20
3.88

17
10

2.518
143

7
1
5

28
0

11

2.81
2.28
1 .so

3.84
3.19

Grand Canyon Wat CDP MOMUI County..
Gnasawood CDP. Navqo County.. ...........
Grin Val ley CDP Pima
Gmr CDP. Apache
Gadalupe town Manoopa
G Ondak CDP Pima County........................
Hacldaernr COP. mohava

Haggler Cnak CDP Gila
Haivana Nadya CDP Pima
Hard Rock CDP NIVIIG County...................

0.0
3.2

13.3
0.0
0.0

17
a s

4.581
147
84
24
14
32
13
13

0.0
0.7
8.3

18.7
1.7

0.0
a.0

12.5
0.0
0.0

0.0
1 .6

28.3
33.3

0.0
0.0
0.0
0.0
0.0
0.0

I48
40

0

001
a m

o

190
190

0

236
238

0

Gaia County
Penal County 3.22

3.22
0.00

2.71
2.71
o.oo

65
85
0

80.5
80.5

o n

e
e
0

0.5
0.5

(XJ

6.1

8.1

(XJ

1.7
1.7

(XI

8 8 15.B
BE
8.4

I

i
l

w e
801

98
45

1038
1.035

115

249
291

2.2
2 2

445

2.100
38
so
91
10
3

a s
9.8

21
183

2.21
2.B4
3.80
3.27
2.91
2.39
2.29
2.58

2.857
24 s

75
118

so
1 ea
90
52
IN

I

4 18
135
818

2.86
2.83
4.15
3.20
4.05
2.34
0.00
3.45
4.18
1.80
a 4a

a s
43
t o

144

3.508
18B1

286
412
385
020
111
29B

75
B1

115
290

1 288
1B36

211

294
335
782
21

24s
61
so
a s

253

84.0
83.3
54.5
04.7
06.8
56.0

100.0
va.s
63.9
a1 .1
34.1
56.9

HaberOvergeaM CDP Nana County........
Hobnob ci ty Navajo
Howdah CDP. Navajo
Holml lamm1 CDP. Navajo
Hours CDP. Apache
W M CW l awn. Goan-
Huntar Creek CDP Gila
icehouse Canyon CDP Glh
siMian Wok CDP Navajo
Jakes Comer CDP. Gila
Jeddtlo CDP Navajo
Juana town. ynapai 1.401.98

44
337

o

53
22
10
a s

109

5
1

17
10
11

28
27
3?

1 .B
0.0
0.0
0.0
3.9
0.0
1 .5
0.0
2.3
0.0
2.7

0 0
18.8
11.5
0.0

17.1
8.8

9.0
4.4
4.1
0.3
0.3
e.s
0.0
8.0
4.8
1.0

12.0
5.2

72 84a0

1 .039

117
430

a.11
2.74
a.oo
3.97
4 42

74.4
54.s
61.5
67 e
50 9
4 6 6

311
773
24

216
25
29

641
38

616
7352

0.6
2.4
0.0
0.0
0.0
0.0
0.0
2.8

3.8
4.a

44
351
37
57

1.875
104

758
11.217

51

547
1400

52
413

57
158

1.e02
142

878
12.724

a s

36.5
81 .5
ss. s
88.8a s

119
288
20

135
12
2B

734

e s
140

a.aes
I B

B
82
20

101
227
38

122
1.507

14

3.27
2.45
2.87
4.56
3.52
1 .59

3.81
3.50
2.58
2.41

2.51

Joesph CW CDP. Navajo
Kachina vnuagc CDP Coconlno
Kanbao CDP Mohan
Kanbllo CDP Cooonlno County
Kaka CDP Nlanoopa
K¢th¢nn0 CDP Mohavl
Kayonta CDP. Navl}o
Koams Canyon CDP. Nlvalo
Kermy town. Peal
Kmgman city Mojave County ..

Kino Springs CDP. Slrti l  Cruz 2.04
3.73
2.59
2.58
2.51
a.00

5.7
3.5
a.a
s.e
2.6

12.3
5.9
7.1

5.7
7.1

17.7

52
Asa

2
l a
1

82
55
l a
2B

149
2

1 6 8
8.6

16.7

13.5
7.7

22.2
10.4

0.0
14.1
12.0
30.410.3
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Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions. see Selected Appendixes at <www.census.gov/prodfcen2010lcph1a.pdf>]

vacant housing nu

Owner oocuoiod Vacancy rata
Average

household Liza

For
s-aonal

State
County
Plano

racraa
tional orOwnl r

ooctipiad
u n a

Total
housing

u n a Tow

Rantar
oooupiad

m i s

Peroant d
oocupiad

housing
u n a Tol l !

occasional
u- Rants

Flanlar
oocupiad

_

n an
P L A CE Co n .

ah 4.0
(xi

a.s1
3.BB

1 94 288
3.73

w . 0
100.0

78.3
35.7
93.3
76.6
7o.a

71.2

00
00
00
00
on
I o
ah
63

1.8
0.0
8.0
0.5
0.0
2.7
5.0
7.0

11 a

e a
7

23
207
15

252
23 1 BB
1 .930
1 .607

370

71
15

127
248
18

32B

32.327
2.334
2.B59

eos
104 109

7
18
74
14

193
16.408
1875
1.195

328
159

74.4

aa.e
94.1

3.21
3.18
2.19
2.31
2.52
1.86
2.49

24
0
5

133
1

a s
8.785

555
412

42
10

Klagetoh CDP Apache County
Kohatk COP. P 1na|
Kohl: Ranch CDP Gala
Komelke CDP Maricopa County..................
Ka Vaya CDP Puma
Kykolamovi Village CDP Navajo
Lake Havasu Cay did. Mohave
Llkl Montezuma CDP. Yavapai COunty.......
Lake d the Woods CDP Naqo County......
La Paz Valley CAP La Paz

Liv Y u CDP Mohave 11

8
104

39
1

76
9.159

404
1.252

325
25

4.87

0.00
2.20
4.10
1.00
2.32
2.43
2.75
2.82
2.10

3.20
8.4
4.0

41
9.1
4.2

4
0

100
a
o

38
6882

123

B04
265

0

0.7
0.0
7.7

11.2
11.3
26.5
2.3
0.0

2?
p a

467
453

2.0
0.0

10. 1
10.9
o.o
9 8

284
159

ahs
1 .era

86
218
e t

124
400

4.10
4.aa

a.1a
2.38

2.70
3.73
2.94

3.91
3.81
4.00

17
10

Asa
140

g
0
1

26
90

2
4

35g
255

14ea
2715

153
277
103
zoo
674

8
56

332
232

1 .001
2.263

I as

255
98

I 99
479

6
a s

4
23

4.39
3.99
2.52
2.41
2.86
3.37
3.99
4.06
3.50
4.25
1 .57

B5.5
68.5
88.5
71 .9
78.9
as.s
83.7
e5.8
83.5
66.7
83.9

pa
73

115
so s

23
37
16
65
79
2

18

Lechie CDP C1:lconi1o
Leupp CDP. Coconino
Linden CDP Navajo
uuahneu Park dry. Maricopa
Limelield CDP Mohave
Liliielown CDP Pima
Lower Suntan Allege CDP Panel County...
Low Mountain CDP Nevl}o
Lukechukei CDP Apache
Lupton CDP Apadme

McConnico CDP. Mohave 44

22
5

71

195
2

202.15

0.0
3.0

10.0
0.0

45.8

0.0
1.2
4.5
5.0
6.5
5.2
0.0
0.0
0.0
0.0
0.0

0.a
0.8
5.2
6.8
5 2
5.9
0.0
1.0
1.8
0.0

23.4

136
127

g

51
49
2

124
122

2

4.59
4.59
0.00

12

5

7

7

0

7

41 .1
40.2

100.0

73
78
0

3.78
3.88
1 .50

Apache County 0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

(XI

pa e
1

53.8
8? 8
7 3 9.

u

116
59

635
491

93
41

487
a ss

so
e a

360
191 48.4

2.91
a.Bo
2.91
3.41

p a
5

127
2o4

2.20
a.ao
2.94
3.41

18
14a
a s

mcneal COP. Cochin County.....
mush Maya CDP Pima Courtly...
Mammoth sown. Pine! Courtly.........
many Farms CDP Apache County..

9
35

5.1
0.0
3.5

10.0

5.7
0.0
1.0
o.o

0.0
7.0

17.8

ala
B0.8

7 4
7.4

4.1

4.1

14.726
14725

o

13.073
13.073

o

10.566
10568

o

2.79
2.79
0.00

2.507
2.507

o

2.80
2.60
0.00

Manna

Pima County
pal county 1.658

1853

0

758
758

0(xi (XI

8.2
3.2

IX l x)

7.2
0 7

17240
201
510

2.B7
3.78
1 .08

ans

2.881
I B

197
170

89

hes
2

185
57
so

432
18.928

44

717
35799

92
a s
44

0.6
3.7
0.0

11.2
3.7
2.6
2 4

14.359
183
313
879
1g

858
165.374

314
78?
196

11445
145
178

482
17

594
104.559

258

see
188

10B
1.373

201.173
doe
853
a n

79.7
79.2
56.9
71.0
89.5
90.5
83.2
82.2
83.3
85.7

3.88
4.24
3.72
2.16
1.00
2.05
2.84
2.93
2.79
3.07

2.914
a s

135
197

2
so

eo.a1s
Se

128
pa

Maricopa city. Peal
Maricopa Colony CDP Maricopa Conty......
Munoz Lake CDP Yuma
Mayor CDP. Yavapar
mono Ranch CDP Gila
Moaovraw CDP. Mohave
mesa My. Maricopa County..
mono car Cabalio COP Gal! County
mescal CDP. Cochran County.... ...................

Maaquila Crack CDP Mohave 222
2.12
1.B5
2.68
2.aa
2.28
1.98

16
2? 3.4

7.5
1.1
3.4
4.5
0.0

10.7
8.1
e.s
3.0
s.e

8.5
2.8
8.9
8.8
0.0
8.1

14.8
20.8
5.8

17.8

748
232

t o
258
985

534
187
22

201
755

71 .a

80.8
73.3
79.4
78.2

973
287

37
284

1 .arad

2.53
3.07
3.83
4.10
3.88

215
45
a

52
210

2.42
2.71
2.73
3.74
2.52

224
55

7
31

335

24
s
s

19

161

2.5
8.9
0.0
0.0
5.6

6.5
I 0.4

0.0
0.4
8.7

15.4
22.4

0.0
1.0

18.6

0.0
10.0

18
582
102 7.7

0.0
0.0
4.8

486

21
792
139
62 t

3.019

11

3
78

Asa
25B310

61.1
0.5

76.5
72.8

82.8

2.00
2.84
1.67
2.39
2.33

7
559
24

133
54

Miami town Gila
Minds Valley CDP. Codslso
mooch CDP. Mohave
Moenkopi CDP. Cocoruno

Mohlvl valhy CDP. Mohava County...........
maps Ranch Etnas CDP. Mohi vl

Moroncl CDP. Grnnloo
Morristown CDP. maricopa
Mountainan CDP. Cooonino
Munch Park CDP Coconlno County.............

3.45
3.33
2.40
2.27
1.97

3
230

37
135

2.709
1.4

19.8

0
71

s
118

2.619
0.8

18.7

0.0
20.0
14.7

2.9
19.4

so B
4

284
112

so
24

.
I
I
!
I

78.2
67.0

87.6
68.2

I

I

89.6

222
75
78

a.ao2
5.032
3.371 51 .1

76.9
70.3
84.0

334
136
100

5.883
6273
7.280

15

398
a n
21

4991
5.616
6.601

13
364
13
14 85 7

10

258

11

12

11
B72
B57
B59

2
oz
17

7

37
1 1

1.eas
sa 1

a.2ao
a

108

2
2

Nico CDP. Cochle
Nazlml CDP. Apache
Nelson CDP. Plml
NOW KinsmanBullor CDP Mohave County..
Now Rwor COP. Maricopa
Nogoln city. Santa Cruz
none CDP Palll l
North Fork CDP Navajo
nutrioso CDP Apache

Oak Springs CDP Aoacno a.a9
524
2.00
2.80
2.77
2.97
a.0o
3.58
a.0o
a.0o

3.68
3.93
3.04
224
2.04
a.2e
2.00
4.05
1.82
4.75

2

8 3

16B

42

1

1

17

a

a.1
2.6
3.3
0.0
4.7
5.5
0.0
0.5
0.0
0.0

10.1
7.5
e.a

11 .0
9.0
9.5
0.0
1 .7
0.0
0.0

0.9
0.0
2.5
4.6
4.2
I .4
0.0
0.0
0.0
0.0

112 74 50.140 1.5831 2.13 13a s 5.1 8.82.0

48 35
1.151

a s
1.$151 772

100.0
76.0

0
384

4.40
2.39

0.00
2.58

0.0
4.3

0.0
2.7

(X)
8.9

11
257

10
59

174
20.340

141

185
17.804

108

118

13788
65

3.50
2.34
w e

49
401 a

43

70.8
77.4
eo.2

g
2.536

ea

Ol l m l n CDP Mohan
OljatoMonument Valley CDP. Ntvqo

Oracle CDP Penal
Orange Grow Mobile Manor COP Yuma

Oro Valry Down Puma
OaMouv Estates CDP Gill a.a4

2.18

2.05

0
1.459

7

2.0
B.0

31 .a

0.8
4.2

18.2

0.0
3.0
1 .5
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Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions see Selected Appendixes at <www.census.gov/prod/cen2010/cph1a.pd1>]

recent housing units

Owner occupied Vacancy tele
Aerage

h o u h o u  h u e

FOI
s-zona l .

State
County
Place

n e c r e e

IJOUII. or

Total

Tool
houetng

urge

Percent or
occupied

hcuetng
urge

Owner
occupied

umM
occasional

useTotal

Renter
°0CUD*0

unite Rental
Renter

occupied

_

n he
PLACE-Con .

42 2
so
2

2.518
h e

.

. . .

ea
1767

a s

48
2707

107

78.6

70.2
06.7

9
7 5 1

1 8

4.15
2.79
2 1 9

Padre Ranchllos COP Yuma County..

Page clay. Cooonino
Palomino CDP Cochin 0.0

1.6
2.8

0.0
7.2

13.3

0.0
0.4
8.0

4
269

9

3.78
3.07
2.00

s.s4a a ss4.584

see
a1 s

1 B
906

8.2
5.1
8 0
4 0

4.aa0
073
377
534
425

1 .917

6.860

464
8 2

1.5es
4915

148

207

I 098
1 .387
1 .2BB

578

2288
8958

334

a l a
29B
235

2.78
2.a5
1.a2
2.18
2.15
3.07
2.30
3.61
1.93

s4.a
85.6
aa.e
86.9
BI .e
81 .7
71 .e
49.7
M . :

276
835
BE
70

163
351

1945
150
be

570
Hz
e t

1317
3

e a

2.62
2.97
1.74
2.23
2. 14
2.85
2. 14
a.4e

1.81 4.8
7.0
a.o
s.a
7.4
s.s
7.4
1.0
4.a

783
125

1 .010
754
151
351

2.098
a s

103

4.8
5.1
0.0
4.8

7.9
13.5
20.5
11.1
12.3
15.5
12.8
1 .9

8.7

Paradise Valley town Mancopl
Parker town Ll Paz
Parker Strip CDP La Paz
Parks CDP Cooonlno

Palagonsa lawn. Santa Cruz
Pauldln CDP. Yavapal
Payson town. Gila
Push spri ngs COP Mohlvl
Pseples Valet CDP. Ylvapai

84.818
54.814

4

a.s

a.s

42.346
42.345

1

57457
57454

3

73.7
73.7
aa.s

2.59
2.59
1.50Yavipa

2.69
2.09
4.00

15111
15.109

2

7.381
7360

1

1700
1?85

1 0.0

Maricopa County 8.5

8.5
0.0

14.0
14.0

0.0

317
04

7

1

e

382
t 20
242 223

a l a
101
232

1 6

7

9

3.69
4.00
8.44

952
98.1
96.1

4.07
3.71
4.22

2 9

1 9

1 0

11.1
0.0

10.2

0.0
0.0
0.0

0.8

0.0
0.0

c o p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

{p.ll1}.. . .

Graham County

0 175.343
1 a

400

514.800

187
0.00

749
200
172

296742
00

a.09a
586
234
127
Asa
153

994
1 B8

70
B05

57.6
55.7
84.0
75.6

83.6
73.8
a7.a
82.3
97.1

85.2
ea

see

2.72
2.81
2.68
3.17
2.59
2.71
1 .90
3.21
2.00
2.59

2.80
2.77
2.57
a.19
2.41
2.50
1 .99
2.49
1 .97
2. 17

218.064
74

591
183

46
45

126

33
2

118

2.3
4.1

8.7
a.a
8.0
9.3
8.2

10.3
13.0

580149
1 B5

4.177
870
313
w e

2.588
332
158

a789

14.9

2.6
9.5

15.4

8.1
22.4
22.1

5.7
50.0
23.9

4.3

2.1
3.1
3.1
3.3
1.8

8.9
8.7
8.1

10.8

121
ea
27

t.594
146
BE

2.984

6.598
a

go
12

a
2

1 .394
115

74
2.509

Phoanbr city maricopa County
Picacho CDP Penal
Picture Rocks CDP Pima County..............
Pima town. Graham
Pumaco Two CDP Puma County.
Penal CDP Gila
Pima CDP Gala
pinedale CDP naval
Pine Lake CDP mohava
Pinalop Country Club CDP. Navajo County..

17G7

t o
2.50
2.87

zee 4 0 6

1 744

22

B2

99

36

4

496
10

125
138

22
48

iCOU0IY.......................

70.9

87.5
51 .2
74.1
72.5

40.7
65 e
65 s

12.0

2.4
0.4
5.0
3.5
1 .2

5.9
6.0

3.451
102

338
831
118

BE
22.159
17.494

3.378 a4.4

2.49
2.00
2.9B
3 2 2
4 2 3
3.81
2.01
2.88
1.B9

say
so
81

18.611

15.304
2.027

1.211
70

131
394

58
a s

12.210
10104

1711

3.80
3.93
3.06
2.05
2.42
1.75

8.401

5.260
318

3.548
2.130
1 .351

9.3
2.7
0.0
2.2
0.0
0.0
a.a
a.a
5.8

PénelopLnkulde town. Nava}o County........
Pinion Peas CDP MOM VO C°ul1l¥
Pion CDP Navajo
Pnrtlevllle CDP Cochise
Plsiruimo CDP Puma

Poston CDP. La Paz
Prleoon ci ty Yaapa
Presort val ley town. Yavlp¢l
Ouartznin town La Paz 8.2

17.9
0.0
0.8

12.4

10.7
2.0
9.0

10.7
19.0

1 .356

14

27

7

1

1

1 .7 a2

724

1 .0B7

B141

0.000
141

B.5§7
B394

183

I 7 2 0
7589

1 s1

B37
B25

12

3.41
3.42
2.94

a.4a
3.43
3.40

1.579
1.569

10

79.5
79.8
93.4

142

141

1

5.1
5.2
2.7

9.0
9.0
0.0

5.9
8.0
2.5

l O W T L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......

Maricopa County
pima: County

181
o
o
9

:Asa

223

1 sa

151

821
ahs
1 B2
202

fe z
157
104
22

1.99
3.92
4.15
2.77

91 .0

70.4
69.0
14.6

1.89
s.aa
a.a4
3.25

ah
66
49

129

B.9
0.0
2.5

20.5

223
8
9

51

7.9

0.0
1.9

0.0

18.8

0.0
3.9

23.2

92.2 3.8151
705

37
1.896

13

81

13

148

731

s

0
30

128
544

5.825
1.001 646

64
786

50

2.044
8.358
1647

42

4?
822
24

1780
4.553

975
2729

4

83
13

136

1.072
8
2

3.34
3.07
2.aa
2.70
3.42
I .82
1.74 18

Queen Valley CDP P 1r\|l
Rainbow City CDP Naval County...............
Rancho Mesa Verde CDP Yuma County...
Red Mesa CDP Apache
Red Rock CDP (Apache County) Apache

Red Rock CDP (Panel County) Panel County
Flillllo CDP Pima
Rincon Vesey CDP. Pima
Rio Ramo CDP Santa Cruz County
Rio vane CDP Manrope County ................

Rock House CDP Gi!I 88.2
64.9
92.8
80.9
97.4

96.1 11

3.00
3.12
3.08
2.80
3.15
1.50
1.50

1/.8

3.8
8 2
7.8

0.0

33.3
4.8

38.1
9.3

12.8

43.5
0.0

0.0
4.0

0.0
3.2
4.5

8.2
0.0

12.0

0.0
20.0

39
32
40
49 4 8

74.1
Bl .a
54.2
90.5
90.3
ea.4
35.0
50.2
75.5
96.5
68.8

4. 12
I .87
4.02
a.ss
2.39
1 .73
$.71

a.sa
3.43
I .95
2.80

205
p a

180
280
22?
ea
50

671
188

5.871
3.908

123

g
85

191
178

2s
14

315
120

4.737

zze o

w e
11

120
211

19s
41
40

B2B
159

4.907
3.385

pa
2

55
20
19
15

26
313

39
170

1.125

a. 14
2.50
2.78
5.25
2.B4
1 .ea
4.50
3.87
8.81
2.26
2.66

o z
22
19
43

9
764

523

Rock P 0*|l| CDP Aplch9
Roosevelt CDP Gila
Rough Rock CDP. Apadn

Flounce Rock COP Aoacno County
Round Valley CDP. Giga
Rye CDP Gala
Sac 1t1 Vllllgo CDP Peal
Sacalon CDP Penal
Sacilon Flats vnlloge CDP Pinll County......
Saddtbookl  CDP. Pi ri d

Sanford CW Graham 0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
2.3
4.3

3.5
0.0

12.4
0.5
2.0

28.8
0.0
3.2
0.0
e a
7.2

5
32
IB

28
I B

1
0
7
2

443
54

13.0
50.0
0.0
s.a
0.0

25.1
12.7

84410015

804

.

. ..

. .. ... ..

. ....

.n .

...

7.615
500
888

so
372
647
672

9.020
B85

1 1 ea
12?

425
743

92a

1.478
139

s1 a
1.078

998

73.0
74.1
73.2

87.5
87.1
72.8

738

89
4?
10

43
229
14

3.14
2.38
2.80
3.28
2.83
2.58
4.35

2.73
2.52
2.92
3.92
3.30
1.98
4.88

1.405
185
302

34
so
96

2s 1

1.595
11 g
30B
12

93
335
75

Sahuanta town. Pima
St. David CDP Cochin County...
St. Johns CW Apache Counly......
St. Johns CDP **0 l*0°P1 County...
St. Mnchuls CDP. Apache County.
Salome CDP. La Paz County..
San Carlos CDP Gila County...

10.4
8.4

27. 1

0.0
7.0

4.5
3.0

5.7
0.0

10.9

0.0
0.9
3.8
1.0

4.7
1 .8

3.1
0.0
0.0
3.7
0.1

I
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Con.
Table 12.
Housing Occupancy and Tenure: 2010
[For information on confidentiality protection nonsampling error and definitions see Selected Appendixes at <www.census.gov/prod/cer\2010fcph1a.pd>]

vacant housing unls

Owns: oocupiod V l8 l<=V  I 'll
Aunt;

household use

Fol
snsond.

Stats
County
pesos

M M
honal. of

Percent d
oocupiod
housing

m i sTotal

Total
housing

unls Tow

Hunter
occupied

units

O wner
occupied

unwell
occasional

use ROMA!
Renter

ocmpiod
Alillblo
housing

_

n B
P LA C E -C on.

1 3. ...

.... .

...

..

242

211

8.525

1.541 38.5
79.1

71 .a

77.6

200

172

5953

1.320

77

138

4272

t.0a1

42

39

572

212

3.43

2.96

4.32

2.64

123

as
1ea1

298

Sandon CDP. Apache County..

San Jo- C DP  Graham C ounty..

San Lula city Yuma

San Manuel CDP Penal County..

2.98

2.88

a.ae

2.77

13

o

e a

28

5.2

9.7
2.9

8.1

7.5

26.0

s .s
18.4

4.1

1 .a

4.6

55 14 1 00
00
00
B0

84.3
38.1

0.0
7.6.

11.1ea

o

13

o

1.280
g

90.9

83.8

46.2
77.3

80.4

as  2

85.4
g

90
00
so

14.7

9.0
11 4

BO

l a

24.739

183

198

81 B

101273

pa

79

127

13

29417

223

243

779

124001

57

ans 24?

50

87

s

19.121

131

187

528

68.987

38
193

ea 1

79.2
78.1

a.s e

2.07

1.83

a.1a
4.01

3.74

2.80

2.22

2.84

3.93

2.a0

2.oo

3.71

a.e2

a.22

4.24

2.99

1 .95

2.80

3.78

24

47

0

4.678

80

47

181

22.728

a

78

9.1

0.0

7.9

3.0

2.5

6.7

e.a
5.9

1.2

5
13

7

5.818

32

29

90

s2.aoe

10

54

San Miguel CDP. Puma

San Simon CDP  Codliaa

Santa Cruz CDP. Penal

San Tan Valley CDP Penal

Santa Hon C DP  P ima

Sawmill CDP Apache

Sooiisdala dry. Maricopa

Saba Dalkai CDP Navajo
Second M-a C DP  Navajo 4.4

0.0

0.5

23.1

3.6

12.299

2

51

SedonaCooonino County 1.394

513

881

1.94

1.90

1.98

2.19

1.92

2.a 1

68.9

66.6

69.8

Yavapai County 4.7

4.e
4.7

4973

1 .491

3.482

6.387

2.004

4.383

3.424

998

2.431

6.2

s. 1

6.8

837

a l a

sum

1 .549

498

I .051

g.5

s .o

9.7

41

207
616

168

204

175

4368

85.4

88.6

63.6

63.3

94.6

ae.0

85.2

56.917059

52

2g2

736

176

240

205

7722

IB.f42 2.87
2.49

3.54

4.72

5.1 B

3.38

2.49

2.37

3.40

1 .99

3.99

3.99

4.01

3.88

2.39

2.42

35

142

392

105

193

e a
2.040

9.712

1 1

BE
I  to

10

38

30

3.354

1 .883

0.0

2.1

0.0

0.0

0.0

0.0

8.9

2.5

B

65

224

61

11

112

1.522

7a47

0.0

5.4

8.5

1 .a

0.5

5.9
12.8

B.1

5

20
14

5
19

11

2.375

205

o.o

11.5

1 e.1

4.7

8.3

8.9

19.2

10.4
I

5.988 B4.95.039
398 294

5.7

24.1

16.3

e.:1s4

4B9

2.074

242

1789

207

1270

167

Sehlls  C DP  A padu

Seligman CDP Yavapai

Sells CDP puma

Spavin M 19 CDP Navajo

Shongopovi C DP  N lvap

Shonlo CDP. Navajo

Show Low C ly Navqo County

Sana v im any c oars e

Sbarra usu SOUWIIISI CDP. Cochise

Sbl Shoaler Canyon CDP. Gila

Snowilako lawn Navqo County...
SoHu CDP. Mohave County........... 73.9

73.0

80.7

2.47

2.43

3.23

2.28

458

71

835

35

897
104

489

40

2.59

2.94

3.07

2.43

2.7

a.:a

0.5
7.2

QS

10

BE

9 7.0

2.2

0.7

s .a

7.2
I

6 4 222

8.2

4 8

1.7

1.8

5.0

0.0

1/1

4.052

402

es

2137

B54

1

24

38

0

a

40

2.9

2.3

147

3791

379

37

1.827

775

517

24

281

BE
2B

310

179

112

28

2.57

3.45

1 .74

1.00

2.83

2.55

2.38

3.82
.7

B1 .o
71 .7

90.0
91 .s

38.3

ss .a
74.7

47.4

a4 2.50

27
2

310
g

0

0.0

11.a

18.5

13.8

7 1

157

0 0
1 4

196

1.063

74

171

119

2717

341

34

00a

sos

a l a

93
000

40

103

628

222

1.531

92

181
88.2

00.2

28

1.074

38

a

1.104

269

131

103

w e

25

s o

2.97

3.89

2.21

3.18

3.10

2.52

2.18

3.78

2.11

a.4a
4.1 1

468

18

10

Solomon CDP Graham County....................

Somonon city. Yuma

Sonoma CDP. Santa Cruz

South Kumultk CDP. Pima

South Tucson city P ima

Sprlngarville town Apache County

Spring valet CDP. Yavapai

Slannatd CDP. pima: Counly....

Star Valley town. Gila Counly.....

Steamboat CDP. ApacheStotontc Vnllaga CDP Pine! 4.84

3.47

4.7

3.1

9.0

0.0

0.0

3.7

5.0

0.0

8.8
7.8

7 1

5.2

10.1

0.0

0.0

B E 21.7445

14 38.4
14.6

01 .0

05.7

74.0

B3 5

90.1

00.0

92.0

8 6 4

44

7

389

3816
1471

15

881

12

1

1.293
as s

1.708

28169
18.218

208
10.028

150

31

49

8.7
41.7

2.0

4.3

2.8

8.9

2.2

2 B

0 0

o 0
4 4

1109

19.851

13402

119

7.557

76

s

37

7g7

489

21

1.498

23.187
14.873

law

8218

98

7

pa
1.10314B5

B5 7

B6 0

7 2 3

Slrawhatry CDP. Gila .

Summarhavan CDP  Pam
Summit CDP. P ima

Sun c ity CDP Manoopa

Sun C ity Waal CDP Maricopa
Sunizona C DP  C ochin

Sun Mho C DP  Maricopa
Sun va1I¢y CDP Navajo
Sunway C DP . La Paz

Super! CDP. Coconlno

Superior lawn. Peal 1 .97

1 .64

3.63
1 .62

1 .BE

2.0a

1 .72

2.95

2.33

5 2 7

2.61

e

Ana

804

zap

210

5.002

8.345
72

1.810

BE

24

e

362

700

218

19

2.454

2.054

20

1185

11

21

2

s o

40.0

5.8

5.3

4.5

B.8

4.9

a.a

0.0

0.0

9.4

1 .93

2.48

3.45
1 .48

1 .35

2.27
1.45

2.25

1 .of

2.17

2.48

111.5

17.6

5.9

2 /.3

7.7

0.0

0 .o

2o.a

43.272

25

a4.oo 1

22
449588

9.314
1

91

75

818

e
170

47

31

7462

52.586

8
879

291
7340

9
1464

258
149

73.482

1840

188

8.025

3

I .012

I ea

I DO

29.884

1 .090

78.8

88.0
78.4

78.8

89.8

100.0

78.2

83.0

90.7

44.5

07.0

2.80
3.64

2.84

2.as

2.52

3.33

3.18
3.42

3.98
2.40

2.93

9.241

3

139

s o

897

0
282

78

11

38.818

518

210

8.722

a
1294

211

118

86.000
1.s0a

Surprise ¢lty uancopa
Sweet Wahl villager CDP Penal

Swh Tail Junction CDP. Graham

Tarra C DP  Yuma

Tanque Verde CDP P ima
Tat Momma C DP  pal

Taylor lawn Navajo

Team Noe Pol CDP Apache
Toes Toh CDP Navajo County

Tempe ciy. Marncopa

Thalchar law. Graham 3.12
1.00

2.54

2.58

2.25

0.00

a.1e

3.53
2.18

2.21

2.77 234

4.9

0.0

5.1

5.1
1.8

0.0

3.9
0.0

0.9

3.2

3.7

4330

0
12

33

289
o

36

26

12

S n
18

7.0

0.0

s .a

10.2
2.3

0.0

5.3

7.0

1.7

7.6

9.0

14.2

0.0
10.1

28.9

6.4

o f
9.8

18.7

8.3

10.9

1 B.5

7  t0

84

4

1 .707
s

454
es
45

pa

2.033

72

1 .959

668

122

1

7

65

4
29

Zs

210

201

10

1 0
54875g

as
B24

... ..

"

. .

. . . . . . n . . .

49

2.487

98

2.189

864

132

t o

1.asa

215 9.3

84.0
61 .1

48.2

87.9
73.0

55.2
88.5

ao.s

44

945

450

BE

18

872

79

39

326

28
1.014

213

33
18

87
19 117

a.19

2.62

4.54

3.27

1 .oz
4.97

1 .oz

1 .99

2.47

0.0

6.8
10.5

1.8

0.0
4.2

6.8toe

2.50

2.77

a.4a

3.41

2.10

4.33

2.18

1.06

2.65

Thoma CDP. Maricopa County.......

Throe Points CDP pima Cour\ty......

Toianl Llko CDP Cooonino County

Tanner did Maricopa County........

Tombstone city. Cochise County....

Twain C DP  C oconino C ounty...

Tonopah CDP. marioopo County..
Tonto Burn C O P  Gila C ounty.....

Tonto vnugn CDP. Gin County.

e.a

0.0

9.5

20.4

5.7

0.0

7.4

9.5

0.0

4. 1

0.0

3.8

5.0

0.0

0.0

a.a

5.9
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Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions. see Selected Appendixes at <www.census.gov/prod/cen2010icph1a.pdt>]
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0.0

10.9
0.0
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0.9
4.3

0.0
11 .2

9.5

179
52

208

281
86

854
1 .055

83.7
80.0
75.7
81 .3

. as 1

102
18

86
197

10

00

50
2

20
10

114
a s
44

73.3
74.7

3.2
0.0
0.0
1 .I

I 0.2
0.0

1 s. I
a 2 0 BB655

1 1

225
162
022

1.001

418
78

485
1163

188
a00
200

1.772
1.072

177
53.3
00.5

a ss
53

10s
121
704
537
BEBE

41

158
470

13

Weldon CDP La Paz
We! Camp Village CDP. Plnll
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2.56
2.59
3.30
4.00
2.27
2.74
3.78
1 .46 he

2.9
o.o

35.3
17.5
0.0

13.0
14.3
14.0

3.9
27.8

a. 1
0.0

11 .8
4.7
a.e
a.a

14.9
9.7
1 .s
s.s

135
11

111
108
125

75
128
850
a s
81

sao 280o0.t

69.1

3.619
3.617

2

2.909
2.900

o

2.009
2.000

0
000

0

Maricopa CountyYovopal County 258
2

2.04
2.04
0.00

2.16

2.10
0.00

710

708
2(XI

10.2
10.2

(XI

0.1

8.1

(x I

l B . I
1 a.1

p p

27 a18
04

0 5
11 o

1
1559.4

00.0 40 40
as

24
103
483

1 .659
1 426

2.770
88

5.0

3.2
0.0
0.7

55.2
59.0
92.0
0.0

BI .1
42.3

5
30

a l a
784
eos

2170
0

412
350

388
1421
1 1 he

2.346
1

508
B27

1.326
see

13

26
52

B37
470
168

1

98
47?

3.69
1.88

2.87
2.59
2.80
a.o1
1.00
2.48
3.05

3.40
2.21
2.17
2.65
2.68
2.26
0.00
2.00
3.51

12
102
24s

67
888

11

e
t o
95

238
258
433

87
818
111 4 B

0.0
0.0
3.4
4.8

3.7
a.1

o n
7.8
0.0

12.5
22.9

7.1
13.2

8.9
4.5

o.o
13.3
a.o

Ada Ruins CDP Apache County
Wlkloup COP. Mohava
wunon CDP yavapal
Wi lcox any Cochin
Williams did. Cooonino County.....................
Williamson CDP Yavapai
Willow Canyon CDP Pima
Willow valley CDP. Mohava
wlnoow noon cop Apache Counly............

72.8
72.8

8.8
8.B

1 ea
188

0

go
Se

o

3?
3?

0

138
13B

0

2.78
2.7a

0.00

2.58
2.53

0.00

a
3
0

27
27
o

Gila County
Penal County (x: (x i

2.0
2.0

(x)

17.8
17.8

0 0

56.9 2.B42.74a.aa2 1 .2571.6572914Winslow any nmlo County 58448 2.14.9 8.4

173
34

7
1
s139

40.7
0.0

50.5

55
0

55

135
25

109

a0
be
54

2.75
0.00
2.75

3.59
3.04
3.85

ea
a

t o

13.5
21.2
11.4

Winsl ow wm
Coeonino County
n 1vaio County 1.8

(x)
1.8

20.0
21.2
19.4

132 Arizona Summary Population and Housing Characteristics
U.S. Census Bureau 2010 Census



Table 12.
Housing Occupancy and Tenure: 2010-Con.
[For information on confidentiality protection nonsampling error and definitions see Selected Appendixes at <www.census.gov/prod/cen2010/cph1a.pdf>]
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E -01345A-l  6-0036
1

1

P RE P ARE D D IRE CT  T E S T IMONY  OF

JAMES HEIDELL

On Behalf of Energy F reedom Coali t ion of America

Attachment JAH-13: FEA 2.1 l__8760_APSRCOl4l3.xlsx

1
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FEDERAL EXECUTIVE AGENCIES
SECOND SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

APJD
DOCKET no. E-01345A-16-0123

OCTOBER 18, 2016

FEA 2.11: Please provide APS system hourly load, by rate class, separating
residential self-generation customers, and other self-generation
customers, if possible, for the 2015 Test Year.

Response : Please see Attachment APSRC01413 for the APS hourly loads by
class for 2015. Due to the size of this spreadsheet, this attachment
will only be provided in excel format.

i

l
i

Witness: Leland Snook
Page 1 of 1



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 l345A- 16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-14: APS response to Gayer 4.3

l
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RICHARD GAYER'S
FOURTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

APJD
DOCKET no. E-01345A-16-0123

JANUARY 15,2017

Gayer 4.3: Regarding all of your residential customers for the Test Year or
more recent contiguous twelve-month period of your choice (specify
which such year), state the number with load factors from 0.0
through and including 0.1, from 0.1 through and including 0.2, from
0.2 through and including 0.3, from 0.3 through and including 0.4,
from 0.4 through and including 0.5, from 0.5 through and including
0.6, from 0.6 through and including 0.7, from 0.7 through and
including 0.8, from 0.8 through and including 0.9, and from 0.9
through and including 1.0.

Please see Attachment APSRC01645.Response :

l
I
I
I

I
l
i

l

l

i

l

l

Witness: Chuck Miessner
Page 1 of 1



Arizona Public Service Company

Non-Solar Residential Customers - bill frequency by load factor

Load Factor = (Billed Energy) / (On-Peak Demand x Billing Days x 24)

2015 Test Year

% Bills

3.6%

20.8%

29.5%

23.4%

13.7%

5.4%

1.9%

0.8%

0.5%

0.3%

Average

Load

Factor

7%

16%

25%

35%

44%

54%

64%

74%

85%

95%

31%

Median

Load

Factor

8%

16%

25%

35%

44%

54%

64%

74%

84%

94%

29%

Monthly Bills

431,034

2,483,954

3,520,035

2,792,840

1,631,576

641,940

224,023

101,101

57,485

35,978

11,919,966

993,331

Load Factor

1-10%

1120%

21-30%

31-40%

4150%

51-60%

6170%

71-80%

81-90%

91-100%

Total Bills

Average Monthly Bills

Note: Solar customers were excluded from the data because their billed kph

did not reflect the actual customer load.

i
I

APSRC01645

Page 1 of 1



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A- l 6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-15: Gayer 4.3_Residential LF_APSRCOl645.xlsx
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Arizona Public Service Company

NonSolar Residential Customers - bill frequency by load factor

Load Factor = (Billed Energy) / (On-peak Demand x Billing Days x 24)

2015 Test Year

% Bills

3.6%

20.8%

29.5%

23.4%

13.7%

5.4%

1.9%

0.8%

0.5%

0.3%

Median

Load

Factor

8%

16%

25%

35%

44%

54%

64%

74%

84%

94%

29%

Average

Load

Factor

7%

16%

25%

35%

44%

54%

64%

74%

85%

95%

31%

Monthly Bills

431,034

2,483,954

3,520,035

2,792,840

1,631,576

641,940

224,023

101,101

57,485

35,978

11,919,966

993,331

Load Factor

1-10%

11-20%

21-30%

31-40%

41-50%

5160%

6170%

7180%

81-90%

91-100%

Total Bills

Average Monthly Bills

Note: Solar customers were excluded from the data because their billed kph
did not reflect the actual customer load.

Attachment JAH-15
Page 1 of 1



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A- 16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America
l

Attachment JAH-16: ET-l, ET-2, EcT-l, and E-12 residential solar
customers
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Class NCP MW MW
Delivered

Hour
20
19
19
20

Site
Hour

17
18
16
17

Date
08/16/15
08/1s/15
08/16/15
08/15/15

170,500
169545
168404
166941

Time
08/15/15
08/15/15
08/15/15

08/16/15 193481
191,113
190,830
190092

Top
System
Hour

System
Month

System
HourSystem

Retail
Load

(Gvv)

ResSolar
Production

(MWH)
Site Use
(MWH)

Residential
Export
(MWH)

l

I
I

I

l

I

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

17
17
18
16
16
18
18
17
17
15
15
16
18
19
19
16
17
17
17
18
18
18
19
16
17
16
15
16
20
17
14
15
19
14
16
17
18
18
19
16
18
17
17
20
19
17
18
16

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
6
8
8
8
6
8
6
6
8
8
8
8
8
8
8
8
8
6
6
8
6
8
8
6
8
6
8
8
8
6
6

% of Max
Hourly

Production
for Month

88%
86%
83%
90%
90%
92%
77%
93%
93%
90%
91%
93%
86%
65%
70%
95%

100%
93%
92%

100%
85%
87%
49%
94%
84%
95%
95%
99%
15%

100%
92%
96%
69%
92%
88%
94%
99%
90%

100%
100%
77%
78%
91%
14%
63%
98%
91%
94%

Delivered
/ Site

62%
61%
78%
48%
46%
76%
79%
59%
57%
40%
36%
46%
76%
94%
93%
42%
54%
55%
56%
72%
75%
74%
95%
41%
57%
40%
37%
39%

100%
53%
34%
33%
93%
31%
43%
54%
72%
73%
89%
39%
76%
62%
54%

100%
93%
53%
72%
40%

Date

08/15/15

08/14/15

08/15/15

08/15/15

08/14/15

08/16/15

08/14/15

08/16/15

08/13/15

08/15/15

08/14/15

08/16/15

08/13/15

08/15/15

08/16/15

08/13/15

08/05/15

06/18/15

08/17/15

08/05/15

08/17/15

06/18/15

08/14/15

06/18/15

06/29/15

08/17/15

08/16/15

08/05/15

08/16/15

08/04/15

08/15/15

08/13/15

08/13/15

08/14/15

06/29/15

06/17/15

08/04/15

06/17/15

08/05/15

08/04/15

06/29/15

08/29/15

06/24/15

08/15/15

08/17/15

08/03/15

06/24/15

06/17/15

6,557
6,514
5,509
6,487
6,476
6,465
6,433
6,432
6348
6,334
6317
6309
6305
6301
6298
6253
6231
6223
6222
6210
6185
6166
6166
6144
6133
6118
6112
6110
6097
6,097
6,096
6,083
6,075
6,074
6,070
6,067
6,060
6,038
6,026
6,014
6009
6007
6002
6000
5982
5981
5977
5962

193481
180204
191113
190830
175,231
189,747
179,539
190,092
172,134
184,166
166296
185376
173719
181129
180957
165858
167066
164700
164879
170131
166792
164322
170,847
159762
161206
157,808
177530
159,825
170662
163,225
173,980
157,107
166,516
154559
156694
159068
164472
160642
164,393
157,576
159,806
171595
15a,039
167095
160686
159752
159261
153084

83967
82450
45263

117039
116930
50383
42,175
89056
88,679

138050
139,204
120,562

46,951
12,166
13,118

123,643
95395
90726
88334
54472
46,503
49379
9217

124512
82462

124035
144442
128969

165
95857

151574
146366
12851

152609
115653
91,616
54,009
51,187
18630

129979
43467
75082
89339

156
11742
93,660
51,417

123951

Delivered
(MWH)
119591
109264
149,870
91954
80,372

144,047
141,331
112,903
98338
73,093
60454
85763

132289
169545
168404
69892
89395
90818
92060

122851
125910
122,037
161,991
65,243
92653
63,204
64,806
62,721

170,500
86,235
59,380
51,723

154,417
47,466
66872
85584

118253
116779
147086
60,830

121,476
106958
85,917

166941
149606
84721

114981
61,081

10,077
11,510

4,021
18,164
22071

4683
3967

11867
14882
26977
33363
20949
5,521

S82
S65

27,676
17,724
16,843
15,515
7,193
s,621
6,594

361
29992
13,909
29,432
31,718
31865

3
18867
36974
40982

752
45516
25,830
18,132

7,790
7324
1323

33232
5137

10445
17217

2
662

18,629
7,137

31,949
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I
I

49

50

51

52

53

54

SS

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

6
6
8
8
8
6
8
8
8
6
8
8
6
6
8
8
6
6
8
8
8
8
8
8
6
8
8
6
6
8
8
6
8
8
6
8
6
6
8
6
8
8
8
8
8
7
6
7
6
8
8
8

17

15

17

16

18

19

20

18

17

18

15

15

18

16

17

16

17

15

16

18

16

14

17

19

16

16

18

17

17

14

20

19

17

15

18

21

18

17

17

17

20

20

i s

17

16

17

17

17

18

18

18

18

06/25/15

06/18/15

08/20/15

08/29/15

08/03/15

06/18/15

08/14/15

08/29/15

08/28/15

06/25/15

08/17/15

08/05/15

06/23/15

06/24/15

08/24/15

08/03/15

06/23/15

06/29/15

08/24/15

08/20/15

08/20/15

08/13/15

08/21/15

08/04/15

06/25/15

08/28/15

08/28/15

06/26/15

06/28/15

08/16/15

08/13/15

06/17/15

08/30/15

08/29/15

06/26/15

08/16/15

06/28/15

06/19/15

08/12/15

06/16/15

08/17/15

08/05/15

08/04/15

08/18/15

08/21/15

07/14/15

06/15/15

07/02/15

06/16/15

08/30/15

08/12/15

08/18/15

86%

95%

88%

86%

98%

81%

18%

61%

83%

89%

97%

100%

94%

92%

69%

96%

89%

89%

84%

80%

92%

95%

88%

93%

87%

90%

74%

91%

84%

95%

15%

91%

78%

89%

91%

38%

85%

99%

84%

95%

9%

90%

100%

94%

92%

88%

92%

91%

95%

65%

83%

86%

5960

5956

5953

5948

5,944

5938

5935

5934

5,931

5,931

5,920

5,910

5909

5,908

5,904

5,899

5,899

5,898

5,888

5884

5877

5,874

5871

5868

5865

5863

5858

5852

5850

5849

5845

5844

5,844

5843

5,838

5838

5836

5835

5834

5831

5830

5829

5,829

5827

5820

5816

5,816

5,813

5,812

5810

5809

5808

56%

32%

56%

46%

72%

90%

100%

82%

58%

72%

30%

30%

71%

40%

64%

40%

54%

33%

45%

76%

40%

28%

56%

90%

42%

42%

78%

54%

58%

31%

100%

88%

62%

37%

72%

100%

74%

51%

57%

52%

100%

99%

30%

53%

41%

53%

53%

51%

71%

81%

74%

74%

83,890

146,891

84,654

112,198

53,521

17,619

197

33389

79975

50270

148291

152107

53136

121708

65726

124654

87,498

137,973

108,966

43718

119,754

157,314

84517

17294

114362

117,034

40,230

88605

82,690

157577

173

19763

74940

135356

51419

27

48474

96467

80777

92674

104

1011

152699

89637

120162

89228

90054

92,359

53774

35673

45,032
47043

155,583

151469

154678

169956

161215

157815

160113

167890

156,974

157,373

148,339

149,981

155,871

152,233

154,522

153,420

152,342

148,844

151096

155360

148330

146763

153890

158417

150259

151571

156910

153254

165205

165,700

156,008

154,642

167,575

163,654

155,373

159,799

164,143
151,925

152,094

151,624

153,117

155181

148261

150,953

149,434

148410

151801

148621

153944

164,985

154,226

153326

87243

48528

86561

78,858

115449

141413

159919

137,593

91,623

114,014

44,743

45,148

110851

61489

99584

60843

82914

49596

67520

117519

59643

41,243

86,237

142,570

63412

63,729

121,770

82,268

95947

51048

155,837

136527

104397

60,722
111382

159,775

121,487

77,038

86,644

79,065

153015

154193

44081

80389

60800

78,223

80532

76215

108714

133047

114,860

113,097

15550

43950

16537

21099

7755

1,216

3

3,091

14,624

6911

44695

47274

8117

30964

10789

32077

18069

38,725

25,390

5877

31,068

51,794

16864

1447

27515

29,192

5,090

17619

13431

42924

2

1648

11762

32424

7428

3

5818

21581

15327

20115

2

23

48518

19074

31528

19,042

18,785

19,954

8544

3735

s666

6,814
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-17: RUCO 4.l9_Total Hourly Retail Load
20l6_APSRCOl68.xlsx
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Tag Name

AA:12KV:XFMR11 A:MW:MvMomen!

M:12KV:XFM RE A:MW:MvMoment

ABX69KV1XFMR4 A:MW:MvMoment

AD12KV:XFMR11 A:MW:MvMoment

AD:12KV:XFMR19 A:MW:MvMoment

AF:69KV:XFMR5 AzMW:MvMoment

AFX:230KV:XFMR3 A:MW:MvMomen!

AFX:230KV:XFMR4 A:MW:MvMornen!

AG:12KV:XFMR2 AIMWZMVMOMCM

Al:12KV:XFMR2 A:MW:MvMoment

ALHX:161KV:XFMR1 A:Mw:MvMoment

AN:12KV:XFMR19 A:MW:MvMoment

ANX:230KV:XFMR1 A:MW:MvMomen!

ANX:230KV:XFMR2 A:MW:MvMoment

ANX:230KV:XFMR3 A:MW:MvMoment

ANX:230KV:XFMR4 A:MW:MvMomer\t

APX:11SKV:XFMR1 A:MW:MvMoment

APX:11SKV:XFMR2 A:MW:MvMomen!

AR:12KV:XFMR11 A:MW:MvMoment

AR:12KV:XFMR3 A:MW:MvMoment

ARC:12KV:XFMR3 A:MW:MvMoment

ARDX:230KV:XFMR2 A:MW:MvMoment

ARDX:230KV:XFMR7 A:MW:MvMomenl

ARKX:l61KV:XFMR1 A:MW:MvMomen\

ARRX:34SKV:XFMR1 A:MW:MvMomen!

ARRX:345KV:XFMR5 A:MW:MvMomen!

AT12 W:XFMR51 A:MW:MvMomen\

AT:12KV:XFMRS2 A:Mw:MvMoment

AVSX:115KV:XFMR2 A:CMW:MvMomen¢
AVX:92KV:XFMR1 A:MW:MvMomen(

AVX:92KV:XFMR2 AzMWZMVMOM¢M
AW:92KV:XFMR3 A:MW:MvMoment

AVX:92KV:XFMR4 A:MW:MvMomen!

AW:12KV:XFMR11 A:MW:MvMomem

AW:12W:XFMR3 A:MW:MvMoment

AXX:230KV:XFMRO A:MW:MvMoment

AXX:230KV:XFMR1 A:MW:MvMoment

AXX:230KV:XFMR2 A:MW:MvMoment

AY:12KV:XFMR3 A:MW:MvMomen\

AZ:12KVzXFMR11 A:MW:MvMoment

BB:12KV:XFMR11 A:MW:MvMoment

8DX:230KV:XFMR1 A:MW:MvMomen!

BDX:230KV:XFMR2 A:MW:MvMoment

BDX:230KV:XFMR3 A:MW:MvMoment

BE:12KV:XFMR2 A:MW:MvMomen!

BF:12KV:XFMR11 A:MW:MvMoment

BF312KV:XFMR3 A:MW:MvMomen!

BGD:12KV:XFMR3 A:MW:MvMoment

BIX:345KV:XFMR A:Mw:MvMomer\t

BJ:12KV:XFMR11 A:MW:MvMoment

BK:12W:XFMR3 A:MW:MvMoment

BK:69W:XFMR2 A:MW:MvMoment

8 K:69KV:XFMRG A:MW:MvMoment

BI.L:12KV:XFMR11 A:Mw:MvMoment

BLL:12KV:XFMR19 A:MW:MvMoment

BLWX:230KV:XFMR5 A:MW:MvMoment

BMT:12KV:XFMR1l A:MW:MvMoment

BMT:12KV:XFMR3 A:MW:MvMomen!

BMX:69KV:XFMR1 A:MW:MvMomenl

BMX:69KV:XFMR2 A:MW:MvMoment

BMX:69KV:XFMR3 A:MW:MvMoment

BMX:69W:XFM RE A:MW:MvMoment

BNX:230KV:XFMR1A A:MW:MvMomen\

BNX:230KV:XFMR1B A:MW:MvMoment

BNX:230KV:XFMR4 A:MW:MvMoment

BNX:230KV:XFMRS A:MW:MvMoment

BP:12KV:XFMR1 A:MW:MvMoment
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BP:69KV:XFMR2 A:MW:MvMomen\

BP:69KV:XFMR3 A:CMW:MvMomen!

BP:69KV:XFMR3 A:MW:MvMoment

8Q212KV:XFMR3 A;MW:MvMoment

BU:12KV:XFMR11 A:MW:MvMoment

8U:12KV:XFMR19 A:MW:MvMomen!

BU:12KV:XFMR27 A:MW:MvMoment

BU:12KV:XFMR35 A:MW:MvMoment

BV:12KV:XFMR1l A:MW:MvMoment

BV:12KV:XFMR3 A:MW:MvMoment

BY:12KV:XFMR2 A:MW:MvMomenl

BZ:l2KV:XFMR11 A:MW:MvMoment

BZ:12KV:XFMR2 A:MW:MvMoment

BZX:345KV:XFMR2 A:MW:MvMoment

BZXz345KV:XFMR3 A:MW:MvMomen\

CA:12KV:XFMR3 A:MW:MvMoment

CAX:l38KV:XFMR1 A:MW:MvMoment

C8:12KV:XFMR11 A:MW:MvMomen\

CB:12KV:XFMR19 A:MW:MvMoment

CB:12KV:XFMR27 A:MW:MvMoment

CC:12KV:XFMR12 A:MW:MvMoment

CC:12KV:XFMR20 A:MW:MvMoment

CC:12KV:XFMR28 A:MW:MvMoment

CC:69KV:XFMR6 A:MW:MvMoment

CC69KV:XFMR8 A:MW:MvMomen!

CCR:12KV:XFMR11 A:MW:MvMumen\

CCR:12KV:XFMR3 A:MW:MvMoment

CCVX:92KV3XFMR1 A:MW:MvMoment

CCVX:92KV:XFMR2 A:MW:MvMoment

CCVXIBZKVzXFMR3 A:MW:MvMoment

CCVX:92KV:XFMR4 A:MW:MvMoment

CD:12KV:XFMR11 A:MW:MvMoment

CD:12KV:XFMR3 A:MW:MvMoment

CDS:12KV:XFMR3 A:MW:MvMoment

CE:12KV:XFMR12 A;mw;MyM0men(

CE:12KV:XFMR20 A:MW:MvMoment

CG:12KV:XFMR2 A:MW:MvMoment

CG:12KV:XFMR23 A:Mw;MvMoment

CG:12KV:XFMR3 A:MW:MvMoment

CG:230KV:XFMR2 A:MW:MvMoment

CG:69KV:XFMR2 A:MW:MvMomen!

CGTEMPzIZKVzXFMRZ A:MW:MvMoment

CGTEMP:l2KV:XFMR3 A:MW:MvMoment

CGTEMP:230KV:XFMR2 A:MW:MvMomen!

CGTEMP:69KV:XFMR2 A:MW:MvMoment

CGX:11SKV:XFMRlA A:MW:MvMoment

CH:230KV:XFMR7 A:MW:MvMoment

CH:34SKV:XFMR3 A:MW:MvMoment

CH:345KV:XFMR6 A:MW:MvMoment

CH:69KV:XFMR1 A:MW:MvMoment

CH 369KV:XFMR2 A:MW:MvMomer\(

CH:69KV:XFMR8 A:MW:MvMomen!

CH5:345KV:XFMR3 A:MW:MvMoment

CH5:345KV:XFMR6 A:Mw:MvMoment

CH5TEMP:345KV:XFMR3 A:MW:MvMoment

CHSTEMP:34SKV:XFMR6 A:MW:MvMoment

CHNX:230KV:XFMR1 A:MW:MvMoment

CHNX:230KV:XFMR2 A:MW:MvMoment

CHNX:23OKV:XFMR3 A:MW:MvMOm€r\l
CIG:12KV:XFMR11 A:Mw:MvMoment

CIG:12KV:XFMR19 A:MW:MvMoment

C.l:12KV:XFMR11 A:MW:MvMoment

CJ:12KV:XFMR19 A:MW:MvMoment

CKX:230W:XFMR1 A:MW:MvMoment

CKX:230KV:XFMR6 A:MW:MvMoment

CLNT:12KV:XFMR11 A:MW:MvMoment

CLNT:12KV:XFMR3 A:MW:MvMoment
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CLT:12KV:XFMR11 A:MW:MvMoment

CLT:12KV:XFM RE A:MW:MvMoment

CLW12KV:XFMR11 A:MW:MvMoment

CLX:115KV:XFMR3 A:MW:MvMomen\

CLX1115KV:XFMR4 A:MW:MvMom2l\l

CLX:230W:XFMR3 A;MW:MvMomem

CLX:230KV:XFMR4 A:MW:MvMoment

CMNX:230KVzXFMRl A:MW:MvMoment

CNz12KV:XFMR3 A:MW:MvMoment

CNX:500W:XFMR9A A:MW:MvMoment

CNX:500KV:XFMR9B A:MW:MvMomenI

COX:345KV:XFMR1 A:Mw:MvMoment

CP:l2KV;XFMR11 A:MW:MvMoment

CP:12KV:XFMR3 A:MW:MvMoment

CPL:12KV:XFMR11 A:MW:MvMoment

CPLzIZKVZXFMR3 A:MW:MvMomen\

CQ:12KV:XFMR1S A:MW:MvMomen!

CQ:12KV:XFMR21 A:MW:MvMom¢rl!
CQ:69KV:XFMR12 A:CMW:MvMomen!

CQI69KV:XFMR12 A:MW:MvMomen!

CQ:69KV:XFMR4 A:CMW:MvMomen\

CQ:69KV:XFMR4 A:MW:MvMomen\

CQTEMP:12KV:XFMRl5 A:Mw:MvMomen(

CQTEMP:12KV:XFMR2l A:MW:MvMoment

CQTEMP:69KV:XFMR12 A:CMw:MvMomer\t

CQTEMP:69KV:XFMR12 A:MW:MvMomen!

CQTEMP:69W:XFMR4 A:CMW:MvMomen!

CQTEMP:69KV:XFMR4 A:Mw:MvMoment

CRGX:34SKV:XFMRl A:MW:MvMomen¢
CRGX:345KV:XFMR2 A:MW:MvMomen\

CRI.:12KV:XFMR11 A:MW:MvMamenl

CRLIIZKVZXFMR3 A:MW:MvMoment

CR$:12KV:XFMR3 ASMWzMVMOM€h(
CRX:69KV:XFMR2 A:MW:MvMoment

CRX:69KV:XFMR3 A:MW:MvMoment

CRX:69KV:XFMR4 A:MW:MvMoment

Cl:12KV:XFMR11 A:MW:MvMoment

CT:12W:XFMR19 A:MW:MvMoment

CIL:12W:XFMR1 l A:Mw:MvMoment

CTLzIZKVIXFMR3 A:MW:MvMoment

CU:12KV:XFMR11 A:MW:MvMomen!

CU:12KV:XFMR3 A:MW:MvMoment

CUTEMP212KV:XFMR11 A:MW:MvMomeM

CUTEMP:12KV:XFMR3 A:MW:MvMoment

CV:12KV:XFMR11 A:MW;MvMoment

CV:12KV:XFMR3 A:MW:MvMoment

CW:12KV:XFMRl1 A:MW:MvMomen\

CW:12KV:XFMR19 A:MW:MvMomen¢
CX:12KV:XFMR19 A:MW:MvMoment

CX:12KV:XFMR27 A:MW;MvMomenx

CX:12KV:XFMR35 A:MW:MvMomer1l

CX:69KV:XFMR1O A:MW:MvMoment

CX:69KV:XFMR14 A:MW:MvMoment

CX:69KV:XFMR6 A:Mw:MvMoment

G:12W:XFMR11 A:MW:MvMoment

CV:12W:XFMR3 A:MW:MvMom¢nt
CYX:500KV:XFMR2 A:MW:MvMoment

CYX:50DKV:XFMR3 A:MW:MvMomenl

DAX:230KV:XFMR7 A:MW:MvMomer1t

DAX:230KV:XFMR8 A:MW:MvMoment

DBN:230W:XFMR8 A:MW:MvMomen!

DD:12KV:XFMR11 A:MW:MvMomem

DD:12KV:XFMR21 A:MW:MvMoment

DD:12KV:XFMR3 A:MW:MvMornent

DDX:230KV:XFMR1 A:MW:MvMoment

DDX:230KV:XFMR2 A:Mw:MvMomenl

DE:12KV:XFMR11 A:MW:MvMoment
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DE:12KV:XFMR3 A:MW:MvMoment

DG:12W:XFMR11 A:MW:MvMoment

DG:12W:XFMR3 A:MW:MvMomen\

DGS:69KV:XFMR2 A:Mw:MvMoment

DL:12KV:XFMR2 A:MW:MvMoment

DM:12KV:XFMR11 A:MW:MvMomenl

DM:12KV:XFMR3 A:MW:MvMomenl

DMXzIB8KVzXFMRS A:Mw:MvMomen\

DMX:13BKV:XFMR6 A;Mw:MvMomen!

DMX:138KV:XFMR7 A:MW:MvMoment

DNP:12KV:XFMR2 A:Mw:MvMomem

DR:12KV:XFMR3 A:MW:MvMoment

DRKX:4KV:XFMR11 A:MW:MvMoment

DRKX:4KV:XFMR19 A:MW:MvMoment

DS:12KV:XFMR11 A:MW:MvMoment

DS:12KV:XFMR3 A:MW:MvMoment

DSX:69KV:XFMR2 A:MW:MvMomenl

DT:12KV:XFMR51 A:MW:MvMomen\

DU:12KV:XFMR11 A:MW:MvMoment

DU:12KV:XFMR3 AZMWZ MVMOM€f1l
DUX:230KV:XFMR1B A:Mw:MvMoment

DV:12KV:XFMR11 A:MW:MvMoment

DV:12 KV:XFMR19 A:MW:MvMoment

DVtl2KV:XFMR27 A:MW:MvMoment

DV:69KV:XFMR10 A:MW:MvMomen\

DV69KV:XFMR14 A:Mw:MvMoment

DV:69KV:XFMR6 A:MW:MvMomen!

DW:12KV:XFMR11 A:MW:MvMoment

DW:12KV:XFMR3 A:MW:MvMomen!

DW:12KV:XFMR11 A:MW:MvMomen\

DWz 12KV:XFMR3 A:Mw:MvMoment

DX:12KV:XFMR11 A:MW:MvMoment

DX:12KVzXFMR3 A:MW:MvMomen!

DXX:138W:XFMR1 A:MW:MvMoment

DXX:138KV:XFMR2 A:MW:MvMoment

DXX:138KV:XFMR3 A:MW:MvMoment

DV:12KV:XFMR11 A:MW:MvMoment

DV:12KV:XFMR 19 A:MW:MvMoment

DY:12KV:XFMR27 A:MW:MvMoment

DZ:12KV:XFMR11 A:MW:MvMomenl

D2:12KV:XFMR3 A:MW:MvMomeh(

EA:12KV:XFMR3 A:MW:MvMoment

EC:12KV:XFMR11 A:MW:MvMoment

EC:11KV:XFMR3 A:MW:MvMoment

ECOX:230W:XFMR62 A:MW:MvMomen!

ECOX:230KV:XFMR83 A:MW:MvMoment

ECSX:230KV:XFMR3 A:Mw:MvMomen\

ECSX:230KV:XFMR4 A:MW:MvMomen!

ECX:161KV:XFMR1 A:MW:MvMoment

ECX:23DKV:XFMR4 A:Mw:MvMornent

ECX:92KV:XFMR2 A:MW:MvMomer\(

EG:12KV:XFMR3 A:MW:MvMoment

E6X:230KV:XFMRl A:MW:MvMomen!

EGX:230KV:XFMR2 A:Mw:MvMomen!

EGX:69KV:XFMR3A A:MW:MvMorh€n(
EGX:69KV:XFMR4A A:MW:MvMomen!

EIX:230KV:XFMR60 A:MW:MvMoment

ELLX:230KV:XFMR1 A:Mw:MvMoment

ELLX:230KV:XFMR2 A:MW:MvMoment

ELLX:230KV:XFMR3 A:MW:MvMoment

ELLX:230KV:XFMR4 A:Mw:MvMoment

ELN:12KV:XFMR11 A:MW:MvMoment

ELN:12KV:XFMR3 A:MW:MvMoment

EN:12KV:XFMR11 A:MW:MvMoment

EN:12W:XFMR3 A:MW:MvMoment

ENX:13BKV:XFMR1 A:MW:MvMoment

EOz 12KV:XFMR11 A:MW:MvMoment
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EPX:l38KV:XFMR1 A:MW:MvMoment

EPX:13BKV:XFMR2 A:MW:MvMoment

EPX:138KV:XFMR3 A:MW:MvMomer\t

EPXIISBKVIXFMR4 A:MW:MvMomey1!

EQX:230KVzXFMR1 A;Mw:MvMoment

ES:12W:XFMR11 A:MW:MvMoment

ES:12KV:XFMR19 A:MW:MvMomem

ES:69KV:XFMR12 A:MW:MvMomen\

ESt59KVtXFMR4 A:MW:MvMoment

ESX:230W:XFMR70 A:MW:MvMoment

ESX:230W:XFMR71 A:MW:MvMomen!

ESXt230KV:XFMR72 A:MW:MvMoment

FT:12W:XFMR11 A:MW:MvMoment

FA:12KV:XFMR11 A:MW:MvMomen¢
FC:230KV:XFMR4 A;MW:MvMomen\

FC:230KV:XFMRB AZMWzMVMOM€f\\
FC:345KV:XFMR4 A:Mw:MvMoment

FC:34SKV:XFMR8 A:Mw:MvMoment

FC:69KV:XFMR2 A:MW:MvMoment

FCz69KV:XFMRGS A:MW:MvMoment

FEZ1ZKV:XFMR3 A:MW:MvMoment

FH:12KV:XFMR11 A:MW:MvMoment

FH:12W:XFMR19 A:MW:MvMomem

FKX:230KV:XFMR1 A:MW:MvMoment

FL:12KV:XFMR51 A:MW:MvMomen!

FL:12KV:XFMR$2 A:MW:MvMomen!

FLR:12KV:XFMR3 A:MW:MvMoment

FPzl2KV:XFMR1l A:MW:MvMoment

FP:12W:XFMR3 A:MW:MvMcmen!

FSX:230KV:XFMR5 A:Mw:MvMomen!

GB:12KV:XFMR11 A:Mw:MvMoment

GB:12KV:XFMR19 A:MW:MvMoment

GB:69KV:XFMR12 A:MW:MvMoment

GB:69KV:XFMR8 A:MW:MvMomem

GBS:l2KV:XFMR11 A:MW:MvMoment

GC:12KV:XFMR2 A:MW:MvMoment

GEX:230KV:XFMR1 A:MW:MvMoment

GEX:230W:XFMR2 A:MW:MvMoment

GF12KV:XFMR51 A:Mw:MvMomenl

GF:12KV:XFMR52 A:MW:MvMoment

GF:12W:XFMR53 A:MW:MvMomen!

GF:12KV:XFMR54 A:Mw:MvMoment

GFX:230KV:XFMR1 A:MW:MvMomenl

GGXz230KV:XFMR A:MW:MvMoment

GIX:161KV:XFMR1 A:MW:MvMomen\

GJX:345KV:XFMR A:MW:MvMoment

GL:12KV:XFMRlS A:MW:MvMoment

GL:12KV:XFMR3 A:MW:MvMomen!

GLFX:230KV:XFMR1 A:MW:MvMomen!

GLFX:230KV:XFMR2 A:MW:MvMoment

GN:12KV:XFMRl1 A;Mw:MvMoment

GP:12KV:XFMR3 A:Mw:MvMomen\

GR:12KV:XFMR11 A:Mw:MvMomen!

GR:12W:XFMR3 A:Mw:MvMomem

GRF:12W:XFMR3 A:MW:MvMoment

GRW:12KV:XFMR3 A:MW:MvMoment

GTX:230KV:XFMR2 A:MW:MvMoment

GV:12KV:XFMR43 A:Mw:MvMomeni

GV:69KV:XFMR11 A:MW:MvMomenl

GW:l 2KV:XFMR11 A:MW:MvMomer\!

GW:12W:XFMR19 A:Mw:MvMomen!

GW:12W:XFMR3 A:MW:MvMoment

GWX:230KV:XFMR1 A:Mw:MvMoment

GWX:230KV:XFMR2 A:MW:MvMoment

GWX:230KV:XFMR4 A:MW:MvMoment

GV:12KV:XFMR19 A:MW:MvMomen¢
HA:6.9KV:XFMR4 A:MW:MvMomen!
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HC:21KV:XFMR3 A:MW:MvMomenK

HCX:230KV:XFMR A:MW:MvMoment

HCX:230KV:XFMR2 A:MW:MvMomen\

HD:12KV:XFMR1 A:MW;Mv Moment

HDX:345KV:XFMR1 A:MW:MvMomen\

HDX:345KV:XFMR2 A:MW:Mv MomeM

HE:12KV:XFMR11 A:MW:Mv Moment

HE:12KV:XFMR3 A:MW:Mv Moment

HEX:345KV:XFMR1 A:MW:MvMoment

HEX:345KV1XFMR2 A:MW:MvMoment

HF:12KV:XFMR3 A:MW:Mv Moment

HG:12KV:XFMR11 A;MW:Mv Momen!

HG:12KV:XFMR3 A:MW:Mv Moment

HGLX:92W:XF MR1 A:MW:Mv Moment

HGX:161KV:XFMR10 A:MW:MvMomen\

HGX:161KV:XFMR7 A:MW:Mv Moment

HH:l2KV:XF MR11 A:MW:Mv Moment

HH:12KV:XFMR3 A:MW:Mv Moment

HKM:l2KV:XF MR3 A:MW:Mv Moment

HKX:230KV:XFMR1 A:Mw:Mv Moment

HKX:230KV:XFMR2 A:Mw:Mv Moment

HN:12KV:XFMR3 A:MW:Mv Momen!

HQ:12KV:XFMR2 A:MW:Mv Moment

HQXz500KV:XFMR1 A:MW:MvMoment

HQXt500KV:XFMR2 A:MW:Mv Moment

HQX:SOOKV:XFMR3 A:MW:MvMoment

HR:l2KV:XFMR11 A:MW:Mv Momen\

HR:l2KV:XFMR19 A:MW:Mv Momen\

HR:12KV:XFMR27 A:MW:Mv Momen!

HRX:230W:XF MR2 A:MW:Mv Moment

HRX:Z30KV:XFMR3 A:MW:MvMomenI

HRX:230KV:XFMRCT A:MW:MvMoment

HU:12KV:XFMR11 A:MW:Mv Moment

HUX:345KV:XFMR1 A:MW:MvMomen\

HUX:345KV:XFMR2 A:MW:Mv Mcment

HW:12KV:XFMR11 A:MW:Mv Moment

HW:12KV:XFMR3 A:MW:Mv Moment

IB:12W:XF MR11 A:MW:Mv Moment

IB:12KV:XFMR3 A:MW:Mv Momen(

IEXISOOKVIXFMRI A:MW:MvMomenl

lEX:SOOW:XFMR2 A:MW:Mv Moment

IMX:230KV:XF MR4 AMW:Mv Momen!

IMX:230KV:XFMR6 A:MW:Mv Momen!

IN:12KV:XFMR51 A:MW:Mv Moment

IN:12 W:XFMRS2 AiMW:MVMOM€hl
IN :12W:XF MRS3 A:MW:Mv Momen!

INX:34SKV:XFMRK A:MW:MvMomen\

INX:34SKV:XFMRL A:MW:MvMomen!

IV:12KV:XFMR11 A:MW:Mv Momen!

IV:12KV:XFMR3 A:MW:Mv Moment

IVX:500KV:XFMR80 A:MW:MvMoment

IW:500KV:XF MR81 A:MW:Mv Moment

lVX:500KV:XFMR82 A:MW:Mv Moment

1HX:230KV:XFMR1 A:Mw:MvMomen\

lHX:230KV:XFMR2 A:MW:Mv Moment

JIX:34$KV:XFMR A:MW:MvMoment

]OX:230KV:XFMR3 A:MW:Mv Moment

lOX:230KV:XFMR4 A:MW:MvMomer1\

ls:12Kv :x FMR12 A:MW:Mv Momen\

.IS:12KV:XFMR20 A:MW:MvMomenl

.IS:12KV:XFMR28 A:MW:MvMoment

JV:l2KV:XFMR11 A:MW:Mv Moment

]V: l2KV:XF MR3 A:MW:Mv Moment

JX:12KV:XFMR11 A:MW:MvMomen!

KAX:69KV:XFMR1 A:MW:Mv Moment

KAX:69KV:XFMR2 A:MW:MvMomen\

KC:21KV:XFMR1 A:MW:MvMomenK
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Kl:12w:xFMR11 A:MW:MvMomen!

KNX 169KV:XFMR2 A:MW:MvMoment

KOX:69KV:XFMR1 A:Mw:MvMoment

KYX:23OKV:XFMR2 A:MW:MvMoment

KVX:230KV:XFMR3 A;MW:MvMoment

KYX:230KV:XFMR4 A:MW:MvMomen\

KYX:230KV:XFMR6 A:MW:MvMoment

KYX:230KVzXFMR7 A:Mw:MvMomen\

KVX:230KVzXFMR8 A:Mw:MvMomenl

lA:69KV:XFMR1 A:MW:MvMoment

lA:69W:XFMR2 A:MW:MvMoment

LAX:345KV:XFMR1 A:MW:MvMomen(

LCX:l 15KV:XFMR1 A:MW:MvMomen!

LCX:115KV:XFMR2 A:MW:MvMoment

LDX:138KV:XFMR1 A:MW:MvMoment

LDX3138KV:XFMR2 A:MW:MvMomen!

LFN:l2KV:XFMR11 A:MW:MvMoment

LFN :12KV:XFMR3 A:MW:MvMoment

LG:l2KV:XFMR11 A:MW:MvMoment

LG:l2KV:XFMR3 A:MW:MvMoment

LH:12KV:XFMR11 A:MW:MvMoment

LH:12KV:XFMR3 A:MW:MvMoment

UX:69KV:XFMR3 A:MW:MvMomen!

LK:12KV:XFMR1 l A:MW:MvMoment

LK:12KV:XFMR3 A:MW:MvMoment

LL:12KV:XFMR11 A:MW:MvMoment

LL12KV:XFMR19 A:MW:MvMomer1(

LL:12KV:XFMR43 A:MW:MvMomen!

LL:12KV:XFMRS1 A:MW:MvMoment

LN:12 KV:XFMR3S A:MW:MvMoment

LN:l2KV:XFMR43 A:MW:MvMoment

LNX:l2KV:XFMR1 A:MW:MvMoment

LP:12KV:XFMR11 A:MW:MvMomenK

LP:69KV:XFMR1 A:MW:MvMoment

LP:69KV:XFMR7 A:MW:MvMoment

LR:12W:XFMR11 A:MW:MvMoment

LR:12KV:XFMR3 A:MW:MvMoment

LRX:13BKV:XFMR1 A:MW:MvMoment

I5S:230KV:XFMR10 A:MW:MvMomen\

LD<:23oKv:xrMR1o A:Mw:MvMoment

LV:12W:XFMR11 A:MW:MvMomem

LV:12KV:XFMR19 A:MW:MvMomen!

LX:12KV:XFMR1 A:MW:MvMoment

LY:12KV:XFMR11 A:MW:MvMoment

LY:12W:XFMR3 A:MW:MvMoment

MA:12KV:XFMR11 A:MW:MvMoment

MA:12KV:XFMR3 A:MW:MvMoment

MAX:12W:XFMR1 A:MW:MvMoment

MAX:13.8KV:XFMR1 A:MW:MvMoment

MC:12KV:XFMR11 A:Mw:MvMoment

MC:12KV:XFMR3 A:MW:MvMom&r\l

MCM:12KV:XFMRl1 A:MW:MvMomen!

MCM:12KV:XFMR3 A:MW:MvMoment

MCR:12KV:XFMR11 A:MW:MvMomen!

MCR:12KV:XFMR3 A:MW:MvMoment

MCSX:69KV:XFMR1 A:MW:MvMoment

MCSX:69KV:XFMR2 A:MW:MvMoment

MCX:230KV:XFMRHI A:Mw:MvMomenl

MCX:230KV:XFMR1 A:MW:MvMoment

MD:12KV:XFMR11 A;MW;MvMoment

MDzIZKVzXFMR19 A:MW:MvMoment

ME:12KV:XFMR11 A;MW:MvMomen!

ME:12KV:XFMR19 A:MW:MvMoment

ME:12KV:XFMR3 A:MW:MvMomen\

ME:69W:XFMR9 A:MW:MvMoment

MG:12KV:XFMR11 A:MW:MvMomehl

MGN:69KV:XFMR3 AzMW:MvMoment
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MGNX1230KV:XFMRS A:MW:MvMoment

MGX:500KV:XFM R80 A:MW:MvMoment

MGX:500KV:XFMR8l A:MW:MvMoment

MKX:34SKV:XFMR2 A:MW:MvMomen!

ML:12KV:XFMR11 A:MW:MvMomen!

ML:12KV:XFMR3 A:Mw;MvMoment

MM:12 KV:XFMRS1 A:MW:MvMomen!

MM:12KV:XFMRS3 A:MW:MvMomen!

MMX:23OKViXFMR5A A:Mw:MvMoment

MMX:23OKV:XFMR6A A:MW:MvMomen!

MMX:230KV:XFMR7A A:MW:MvMoment

MQz 12KV:XFMR3 A:MW:MvMoment

MR:12KV:XPMR12 A:MW:MvMoment

MR:12KV:XFMR20 A:MW:MvMoment

MRG:230KV:XFMR6 A:MW:MvMoment

MRGX:230KV:XFMRl A:MW:MvMoment

MRGX:230KV:XFMR3 A:MW:MvMomen\

MRGX:230KV:XFMR4 A:MW:MvMoment

MRL:l2KV:XFMR3 A:MW:MvMoment

MT:12KV:XFMR2 A:MW:MvMomen\

MTRX:34SKV:XFMR1 A:MW:MvMomen!

MU:12KV:XFMR11 A:MW:MvMomen!

MU:12KV:XFMR3L A:MW:MvMoment

MU:69KV:XFMR3M A:MW:MvMoment

MVX:13BKV:XFMR1 A:MW:MvMoment

MVX:13BKV:XFMR2 A:MW:MvMoment

MW:12KV:XFMR11 A:MW:MvMomen\

MW:12KV:XFMR3 A:MW:MvMoment

MWYX:92KV:XFMR1 A:MW:MvMoment

MWYX:92KV:XFMR2 A:MW:MvMoment

NG:34.5KV:XFMR4 A:MW:MvMoment

NG:69KV:XFMR1 A:MW:MvMoment

NG:69KV:XFMR4 A:MW:MvMomenK

NHX:138KV:XFMR1 A:Mw:MvMomen!

NHX:138KV:XFMR2 A:Mw:MvMoment

NIX:92KV:XFMR1 A:MW:MvMoment

NMX:11SKV:XFMR1 A:MW:MvMoment

NNX:230KV:XFMR1 A:MW:MvMomen!

NR:12KV:XFMR11 A:MW:MvMoment

NRX:138KV:XFMR1 A:MW:MvMoment

NRX:138KV:XFMR2 A:MW:MvMoment

NSX:230KV:XFMRl A:MW:MvMoment

NUX 1230KV:XFMR3 A:MW:MvMoment

NWX:23OKV:XFMR1 A:MW:MvMomer1t

NWX:230KV:XFMR3 A:Mw:MvMoment

NWX:230KV:XFMR6 A:MW:MvMoment

NY:12KV:XFMR11 A:MW:MvMoment

NY:12KV:XFMR3 A:MW:MvMomenl

OC:69KV:XFMR1 A:MW:MvMoment

OC:69W:XFMR13 A:Mw:MvMoment

OJOX:34SKV:XFMRl A:MW:MvMomer1l

OK:12KV:XFMR11 A:MW:MvMoment

OK:12KV:XFMR3 A:Mw:MvMomem

OM:4KV:XFMR1 A:MW:MvMoment

OMX:230KV:XFMR1 A:MW:MvMoment

OMX:230KV:XFMR2 A:MW:MvMomen!

OMX:230KV:XFMR3 A:MW:MvMoment

OMX:23DKV:XFMR4 A:MW:MvMoment

OR:12KV:XFMRS1 A:MW;MvMoment

OR:12KV:XFMRS2 A:MW:MvMoment

OR:12KV:XFMR53 A:Mw:MvMomen!

OTX:230KV:XFMR70 A:MW:MvMomen!

OTX:230KV:XFMR71 A:MW:MvMoment

PA:12KV:XFMR11 A:MW:MvMoment

PA:12KV:XFMR3 A:MW:MvMoment

PAL:12KV:XFMR3 A:MW:MvMomem

PAX:161 KV:XFMR5 A:MW:MvMom8hl
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PAXIIGIKVzXFMRG A:MW:MvMoment

PAX:G.9KV:XFMR1 A:MW:MvMoment

PAX:G.9KV:XFMR2 A:MW:MvMomen!

PAX:6.9KV:XFMR3 A:MW:MvMoment

PAX:6.9KV:XFMR4 A:MW:MvMoment

PAX:69KV:XFMR1 A:MW:MvMoment

PB:12KV:XFMR3 A:MW:MvMomem

PB:12KV:XFMR7 A:MW:MvMoment

PC:12KV:XFMR2 A:MW:MvMoment

PC:12KV:XFMR6 A:MW:MvMoment

PCKIIZKVLXFMR3 A:MW:MvMoment

PCKX:230KV:XFMR1 A:CMw;MvMomenl

PCKX:230KVzXFMR1 A:MW:MvMomem

PD:12KV:XFMR12 A:Mw:MvMoment

PD:12KV:XFM R20 A:MW:MvMomen!

PD:12KV5XFM RE A:MW:MvMoment

PIX:345KV:XFMR2 A:MW:MvMoment

PIX:345W:XFMR3 A:MW:MvMoment

PK:12KV:XFMRl 1 A:Mw:MvMoment

PKT:12KV:XFMR3 A:MW:MvMQmel\l

PKX:161KV:XFMR5 A:MW:MvMoment

PKX:92KV:XFMR1 A:Mw:MvMoment

PKX:92KV:XFMR2 A:MW:MvMoment

PLK:12KV:XFMR11 A:MW:MvMoment

PLK:12KV:XFMR3 A:MW:MvMoment

PLXzSOOKVIXFMRS A:MW:MvMomen!

PM:l2KV:XFMR2 A:MW:MvMoment

PM:12W:XFMR5 A:Mw:MvMoment

PMX:18KV:XFMR1 A:Mw:MvMoment

PMX:18KV:XFMR2 A:MW:MvMoment

PMX:1BKV:XFMR3 A:Mw:MvMomer\t

PNR:12KV:XFMR11 A:Mw:MvMoment

PNR:12KV:XFMR19 A:Mw:MvMoment

POX:138KV:XFMR1 A:MW:MvMoment

PP:230KV:XFMR14 A:MW:MvMoment

PP:230KVzXFMR17 A:MW:MvMoment

PP:230KV:XFMR19 A:MW:MvMoment

PP:230KV:XFMR3 A:MW:MvMoment

PP:230KV:XFMR6 A:Mw:MvMoment

PP:230KV:XFMR7 A:MW:MvMoment

PP:345KV:XFMR14 A:MW:MvMoment

PP:345KV:XFMR7 A:MW:MvMoment

PP:500KV:XFMR1 A:MW:MvMom8l\I

PP:500KV:XFMR2 A:MW:MvMomenl

PP:500KV1XFMR3 A:Mw:MvMomen\

PP:69KV:XFMR17 A:MW:MvMomen\

PP:69KV:XFMR19 A:MW:MvMoment

PPz69KV:XYMR3 A:MW:MvMoment

PP:69KV:XFM RE A:MW:MvMoment

PP2 N:230W:XFMR4 A:MW:MvMomenl

PP52230KV:XFMR1 A:MW:MvMoment

PP5:230KV:XFMR2 A:MW:MvMomenK

PP5:230KVtXFMR3 A:MW:MvMomen!

PPX2230KV:XFMR1 AZMWzMVMOM€hl
PPX:230KV:XFMR2 A;MW;MvMoment

PPX:230KV:XFMR3 A:MW:MvMoment

PQX:230KV:XFMR60 A:MW:MvMoment

PQX:230W:XFMR70 A:MW:MvMoment

PO.X:230KV:XFMR71 A:Mw:MvMoment

PR:21KV:XFMR3 A:MW:MvMomen!

PR:69KV:XFMR 1 A:MW:MvMoment

PR:69KV:XFMR6 A:MW:MvMoment

PTS:12KV:XFMR11 A:MW:MvMomen\

PTXz230KV:XFMR1 A:MW:MvMoment

PU:l2KV:XFMR3 A:MW:MvMoment

PV:12KV:XFMR21 A:MW:MvMoment

PV:12W:XFMR25 A:MW:MvMomenl
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PV:69KV:XFMR3 A;MW:MvMoment

PWSX:500KV:XFMR1 A:MW:MvMomen!

PWZX:345KV:XFMR1 A:MW:MvMomen!

PY:12KV:XFMR3 A;MWzMvMoment

PYR:12KV:XFMR3 AzMw:MvMoment

PZ:21KV:XFMR21 A:MW:MvMoment

PZCX:230KV:XFMR3A A:MW:MvMoment

PZCX:230KV:XFMR3B A:MW;MvMomen(

Q$z12KV:XFMRl1 A:MW:MvMoment

Q$:12KV:XFMR3 A:MW:MvMoment

QUz12KV:XFMR19 A:MW:MvMoment

QU:12KV:XFMR27 A:MW:MvMoment

RBIIZKVIXFMRZ A:MW;MvMoment

RBX:345KV:XFMR1 A:MW:MvMomen\

RCH:69KV:XFMR2 A:MWzMvMoment

RCH:69KV:XFM RE A;Mw:MvMoment

RFX:345KV:XFMR4 A:MW:MvMomen!

RH:12W:XFMR11 A:MW:MvMoment

RH:12KV:XFMR3 A:MW:MvMomen!

RIO:12KV:XFMR19 A:MW:MvMomen!

RIO:12KV:XFMR27 A:MW:MvMomen¢
RIV:12W:XFMR 11 A:MW:MvMomen!

RIV:12KV:XFMR3 A:MW:MvMomen!

RlVX:230W:XFMR1 A;MW:MvMoment

RIW:230W:XFMR2 A:MW:MvMoment

RIX:138W:XFMR1 A:MW:MvMoment

RIX:138KV:XFMR2 A:Mw:MvMomenl

RIX:138KV:XFMR3 A:MW:MvMoment

RLX:138KV:XFMR1 A:MW:MvMoment

RM:12KV:XFMR3 A:MW:MvMomen!

RMX:92KV:XFMR1 A:MWzMVMOIY\8fl\

ROX:138KV:XFMR1 A:MW:MvMom€r\(
ROX:138KV:XFMR2 A:MW:MvMomem

ROX:138KV:XFMR4 A:MW;MvMoment

RQX:138KV:XFMR1 A:MW:MvMoment

RQX:138KV:XFMR2 A:MW:MvMoment

RR:12KV:XFMR19 A:MW:MvMoment

RR:12KV:XFMR3 A:MW:MvMomen!

RSG:12KV:XFMR11 A:MW:MvMoment

RSG:l2KV:XFMR3 A:MW:MvMoment

RT:12KV:XFMR11 A:MW:MvMoment

RT:12KV:XFMR3 A:MW:MvMoment

RTX:230KV:XFMR1 A:MW:MvMoment

RWYX:230KV:XFMR8T A:MW:MvMomen\

RVIGSKVzXFMRB A:MW:MvMoment

SA:12W:XFMR2 A:MW:MvMoment

SAR:12KV:XFMR11 A:MW:MvMoment

SAR:12KV:XFMR3 A:MW;MvMoment

SBDX:230KV:XFMR2 A:MW:MvMomenK

SBDX:230KV:XFMR3 A:MW:MvMoment

SBDX:230KV:XFMRd A:MW:MvMoment

SCZ12KVZXFMR11 A:MW:MvMoment

$C:l2Kv:xFMR20 A:MW:MvMomem

SC:12KV:XFM RE A:MW:MvMoment

SC:69KV:XFMR12 A:MW:MvMoment

SC:69W:XFMR4 A:MW:MvMomen!

$C:69W:XFMR8 A:MW:MvMoment

5CRX:500KV:XFMR80 A:MW:MvMoment

SCRX:SOOKV:XFMR81 A:MW:MvMoment

SCX 169KV:XFMR4 A:MWzMvMomen!

SDG:12KV:XFMR11 A:MW:MvMomem

5DG:12KV:XFMR3 A:MW:MvMoment

SDX:230KV:XFMR2 A:MW:MvMomenK

SDX:230KV:XFMR3 A:MW:MvMomeh!

SDX:230KV:XFMR5 A:MW:MvMomen!

SDX:230KVXFMR6 A:MW:MvMoment

SE:12KV:XFMR1l A:MW:MvMom€n(
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SE:12KV:XFMR3 A:MW:MvMomen!

SF:12KV:XFMR11 A:MW:MvMoment

SF:12KV:XFMR3 A:MwMvMomem

SFX:230KV:XFMR2 A:MW:MvMomen!

SFX:230KV:XFMR3 A:MW:MvMoment

SG:115KV:XFMR1 A:MW:MvMoment

SG:115KV:XFMR10 A:MW:MvMoment

SG:1l5KV:XFMR14 A:MW:MvMoment

SG:115KV:XFMR4 A:MW:MvMoment

SG:115KV:XFMR7 A:MW:MvMoment

SG:12KV:XFMR14 A:MW:MvMomenl

SHZIZKVzXFMRSI A:MWzMvMoment

SH:12KV:XFMR52 A:Mw:MvMomen!

SHA:12KViXFMR11 A:MW:MvMomem

$HA:12KV:XFMR3 A:MW:MvMomen!

$HM:12KV:XFMR3 A:MW:MvMoment

SHRX:230KV:XFMR1 A:MW:MvMoment

SJX:345KV:XFMR2 A:MW:MvMoment

SKC:12WzXFMR11 A:MW:MvMoment

SKC:12KV:XFMR3 A:MWzMvMoment

SKX:115KV:XFMR1 A:MW:MvMoment

SKX:11SKV:XFMR2 A:MW:MvMoment

SKX:230KV:XFMR4 A:MW:MvMoment

SL:12KV:XFMR12 A:MW:MvMQmer\!

SLz 12KV:XFMR20 A:MW:MvMomeh\

SLF:69KV:XFMR1 A:MW:MvMoment

SLFX:50OKV:XFMR1 A:MW:MvMoment

SLRX:230KV:XFMR70 A:MW:MvMoment

SLRX:230KV:XFMR71 A:MW:MvMoment

SLRX:230W:XFMR72 A:MW:MvMoment

SM:12KV:XFMR10 A:MW:MvMomen\

SM:12W:XFMR20 A:MW:MvMomerl\

SM:12KV:XFMR24 A:MW:MvMomen\

SM:12KV:XFMR32 A:MW:MvMomen!

SM:12KV:XFMR4 A:MW:MvMomen\

SM 369KV£XFMR1 A:MW:MvMomen!
$M:69KV:XFMR3 A:MW:MvMomen!

SNL:12KV:XFMR11 A:MW:MvMoment

5NL:l2KV:XFMR3 A:Mw:MvMoment

SNL:34.5KV:XFMR23 A:MW:MvMoment

SNX:69KV:XFMR3 A:MW:MvMomen\

SNX:69KV:XFMR4 A:MW:MvMomen\

SNX:69KV:XFMR5 A:MW:MvMoment

SNYXIISBKVIXFMRI A:MW:MvMomenl

SNVX3138KV:XFMR2 A:MW;MvMomen!

$NVX:138KV:XFMR3 A:MW:MvMoment

SOX:138KV:XFMR1 A:MW:MvMoment

SOX:138KV:XFMR4 A:MW:MvMoment

SOX:34SKV:XFMR2 A:MW:MvMoment

SOX:345KV:XFMR3 A:MW:MvMoment

SP212KV:XFMR11 A:MW:MvMoment

SP:12KV:XFMR3 A:Mw:MvMoment

$PD:12KV:XFMR11 AzMW:MvMoment

SQ:12W:XFMR11 A:MW:MvMomem

SQ:12KV:XFMR3 A:Mw;MvMoment

SR:69KV:XFMR1 A:MW:MvMoment

SR:69KV:XFMR7 A:MW:MvMomen!

SRFX:230KV:XFMR1 A:MW:MvMoment

SRG:12KV:XFMR11 A:MW:MvMoment

SRG:4KV:XFMR3 A:MW:MvMoment

SRX:34.5KV:XFMR1 A:MW:MvMoment

$S:12W:XFMR11 A:MW:MvMoment

$Sz12KV:XFMRl9 A:MW:MvMoment

SS:69W:XFMR1 A:MW;MvMomen¢
SS:69 KV:XFMR3 A:MW:MvMomen(

ST:12W:XFMR11 A:MW:MvMomenl

ST:12KVXFMR19 A:MW:MvMoment
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$TG:12KV:XFMRS1 A:MW:MvMomen\

STG:12KV:XFMR52 A:MW:MvMoment

STGX:230KV:XFMR1 A:Mw:MvMoment

STGX:230KV:XFMR2 AIMWZMVMOM€N(
STGX:230KV:XFMR3 A:MW:MvMoment

STGX:230KV:XFMR4 A:MW:MvMoment

STT:12KV:XFMR11 A:MW:MvMoment

SIT:12KV:XFMR3 A:MW:MvMomen\

SV:12KV:XFMR11 A:MW:MvMoment

SV:12W:XFMR3 A:MW:MvMoment

SVGX:230KV:XFMR70 A:MW:MvMomenl

SVGX:230KV:XFMR72 A:Mw:MvMomen\

$W:12KV:XFMR3 A:Mw:MvMoment

S2:12KV:XFMR11 A:MW:MvMomem

SZ:12KV:XFMR19 A:MW:MvMoment

SZX:138KV:XFMR1 A:MW:MvMomen\

SZX:13BKV:XFMR2 A:MW:MvMoment

TB:69KV:XFMR4 A:Mw:MvMoment

TC:12KV:XFMR3 A:MW:MvMoment

TCX:138KV:XFMR4 A:MW;MvMoment

TE:12 KV:XFMR5 A:MW:MvMoment

TE:12KV:XFMRB A:MW:MvMoment

TGX:230KV:XFMR60 A:MW:MvMoment

TGX:230KV:XFMR61 A:MW:MvMoment

T6X:230KV:XFMR62 A:MW:MvMoment

TGX:230KV:XFMR63 A:MW:MvMomem

TH:12KV:XFMR11 A:MW:MvMoment

TH:12KVtXFMR3 A:MW:MvMomen\

THSX:230KV:XFMR1 A:MW:MvMoment

THSX:230KV:XFMR2 A:MW:MvMoment

THSX:230KV:XFMR3 A:MW:MvMoment

THSX:230W:XFMR4 A:MW:MvMoment

THV:12KV:XFMR3 A:MW:MvMomen!

TK:12KV:XFMR11 A:MW:MvMomen!

TK:12W:XFMR3 A:MW:MvMoment

TKX:345KV:XFMR1 A:MW:MvMoment

TLCX:230W:XFMRA A:MW:MvMoment

TLCXzZSOKVzXFMRB A:MW:MvMomenI

T1a;230xv=xFMnc A:MW:MvMoment

TlCX2230KV:XFMRD A:MW:MvMoment

TLCX:230KV:XFMRE A:MW:MvMoment

TLCX:230KV:XFMRF A:MW:MvMoment

TLCX:230KV:XFMRG A:MW:MvMoment

TLCX:Z30KV:XFMRH A:MW;MvMoment

TLT:12KV:XFMR3 A:MW:MvMoment

TN:12KV:XFMR2 A:MW:MvMomen!

TOPX:230KV:XFMR1 A:MW:MvMoment

TOX:115KV:XFMR1 A:MW:MvMomen!

TOX:115KV:XFMR2 A:MW:MvMoment

TOX:1l5KV:XFMR3 A:MW:MvMomen!

TP:12KV:XFMR11 A:MW:MvMomen\

TP:12KV:XFMR19 A:Mw:MvMoment

TST:12KV:XFMR12 A:MW:MvMomen!

TST:12KV:XFMR20 A:MW:MvMomen¢
TT:21W:XFMR11 A:MW:MvMoment

TT.21W:XFMR3 A:MW:MvMoment

TTH:12KV:XFMR3 A:Mw:MvMoment

Trx;23oKv;xFMR4 A:MW:MvMomenl

TU:12KV:XFMR11 A:MW:MvMomen!

TU:12KV:XFMR3 A:MW:MvMoment

TW:12W:XFMRl 1 A:MW:MvMoment

TW:12W:XFMRl9 A:MW:MvMoment

TWX:138KV:XFMR1 A:MW:MvMoment

TXT:12KV:XFMR1l A:MW:MvMomenK

TXT:12KV:XFMR3 A:MW:MvMoment

TXT:18KV:XFMR1 A:MW:MvMoment

TY:12KVtXFMR1l A:MW:MvMoment
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TZT:12KV:XFMR11 A:MW:MvMomen\

TZT:12W:XFMR3 A:MW:MvMoment

TZTC:12KV:XFMR11 A:MW:MvMoment

TZTC:12KV:XFMR3 A:MW:MvMoment

UH:12KV:XFMR11 A:MW:MvMomenK

UH:12KV:XFMR19 A:MW:MvMoment

VAX:138KV:XFMRA A;Mw;MvMoment

VAX:138KV:XFMRB A:MW:MvMoment

VAX:34SKV:XFMR1 A:MW:MvMoment

VAX:345KV:XFMR2 A:MW:MvMomen!

VAX:345KV:XFMR3 A:MW:MvMoment

VCXZSOOKVzXFMRK A:MW:MvMoment

VE:69KV:XFMR10 A:MW:MvMomen!

VE:69KV:XFMR3 A:MW:MvMoment

VF:12KV:XFMR10 A:MW:MvMament

VF:69KV:XFMR4 A:MW:MvMoment

VJX:230W:XFMR1 A:MW:MvMoment

VJX:230W:XFMR2 A:MW:MvMomen\

VL:I2KV:XFMR11 A:MW:MvMoment

VL:l2KV:XFMR3 AIMWIMVMOM€l"
VR:12KV:XFMR3 A:Mw:MvMoment

VS:12KV:XFMR11 A:MW:MvMornent

VS:12KV:XFMR3 A:MW:MvMoment

VSX:23OKV:XFMR1 A:MW:MvMoment

VSX:230KV:XFMR2 A:MW:MvMoment

VSX:230KV:XFMR3 A:MW:MvMoment

VSX:230KV:XFMR4 A:Mw:MvMoment

VSX:230KV:XFMR5 A:MW:MvMoment

VSX:230KV:XFMR6 A:MW:MvMoment

VTX:230KV:XFMR1 A:MW:MvMoment

WX:230KV:XFMR2 A:MW:MvMoment

WX:230KV:XFMR3 A:MW:MvMoment

VTXIZSOWIXFMR4 A:MW:MvMomen!

WB:12W:XFMR11 A:MW:MvMoment

WB:12KV:XFMR3 A:MW:MvMoment

WD:12KV:XFMRl9 A:MW:MvMoment

WDX:23OKV:XFMR1 A:MW:MvMoment

WDX:23OKV:XFMR2 A:Mw:MvMoment

WG:12KV:XFMR11 A:MW:MvMoment

WKz12KV:XFMR7 A:MW:MvMoment

WL:115KV:XFMR1 A:MW:MvMoment

WL:11SKV:XFMR2 A:MW:MvMoment

WL:69KV:XFMR10 A:Mw:MvMoment

WL:69KV:XFMR6 A:MW:MvMoment

Wl$:12KV:XFMR3 A:MW:MvMomen¢
WLX:161KV:XFMR5 A:MW:MvMoment

WM:12KV:XFMR12 A:MW:MvMomen\

WM:12KV:XFMR20 A:Mw:MvMorl\€m
WMX:11SKV:XFMR1 A:MW;MvMoment

WMX:115KV:XFMR2 A:MW:MvMomen!

WMX:230KV:XFMR1 A:MW:MvMoment

WMX:230W:XFMR2 A:MW:MvMomer\K

WP:12KV:XFMR11 A:MW:MvMomen!

WP:12KV:XFMR17 A:Mw:MvMoment

WP:69KV:XFMR10 A:MW:MvMoment

WPzG9KV:XFMR14 A:MW:MvMoment

WP:69KV:XFMR 1G A:MW:MvMoment

W$:12W:XFMR11 A:MW:MvMomem

WS:12KV:XFMR3 A:MW:MvMoment

WSDX:230KV:XFMR8 A:MW:MvMomen\

WSP:12KV:XFMR11 A:MW:MvMomen!

WSP:12KV:XFMR3 A:Mw:MvMomenl

WT:59KV:XFMR5 A:MW:MvMoment

WT:69KV:XFMR8 A:MW:MvMomem

WTN:12KV:XFMR11 A:MW:MvMoment

WTN:12KV:XFMR3 A:Mw:MvMomen¢
WTRX:34SKV:XFMR3 A:MW:MvMomenl
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WW:12KV:XFMR19 A:MW:MvMomen!

WW:230W:XFMR1 A:MW:MvMoment

WW:230KV:XFMR10 A:MW:MvMomem

WW:230KV:XFMR14 A:MW:MvMoment

WW:230KV:XFMRd A:MW:MvMoment

WW:69KV:XFMR11 A:MW:MvMoment

WWX:345 KV:XFMR7 A:MW:MvMoment

WXX:138KV:XFMRl A:MW:MvMoment

WXX:138KV:XFMR2 A:MW:MvMomen!

W}O(:138KV:XFMR4 A:MW:MvMoment

WZz12KV:XFMR11 A:Mw:MvMomen!

WZ 7l2KV:XFMR3 A:MW;MvMoment

VC:69KV:XFMR6 A:MW:MvMoment

VK:12KV:XFMR3 A:MW:MvMomen\

VL:12KV:XFMR11 A;MW:MvMoment

VL:12KV:XFMR19 A:MW:MvMomenl

YP:230KV:XFMR1 A:MW:MvMomen!

YP:230W:XFMR3 A:MW:MvMoment

YP:69KV:XFMR11 A:MW:MvMomenl

YUz69KV:XFMR1 A:MW:MvMomenl

9
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Enclosed please find the recommendation of Administrative Law Judge Jane L. Rodda.

The recommendation has been filed in the form of an Opinion and Order on:

TUCSON ELECTRIC POWER COMPANY
mama

Pursuant to A.A.C. R14-3-1 l0(B), you may file exceptions to the recommendation of the

Administrative Law Judge by filing an original and thirteen (l3) copies of the exceptions with the

Commission's Docket Control at the address listed below by 4:00 p.m. on or before:

FEBRUARY 2, 2017

The enclosed is N O T an order of the Commission, but a recommendation of the
Administrative Law Judge to the Commissioners. Consideration of this matter has tentatively been

scheduled for the Commission's Open Meeting to be held on:

FEBRUARY 7, 2017 FEBRUARY 8, 2017

For more information, you may contact Docket Control at (602) 542-3477 or the Hearing

Division at (602) 542-4250. For information about the Open Meeting, contact the Executive
Director's Office at (602) 542-393 I .

Arizona Ccqaontiovn Commission

DOCKETED

JAN 24 2017D VOG
EXECUTWE DIRECTOR
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DOCKET no. E-01933A-l5-0-39 ET AL.

Meter Charge for DG Customers

1. TEP

The meter-related costs for the second meter required by DG customers is
not being paid directly by DG customers and is currently being passed on

l We find no harmcreated by adopting RUCO's proposal in Phase l, and see some benefit to DG

2 customers who desire to opt-in sooner rather than later in order to obtain some certainty in their

3 compensation rate. Customer experience with the option may help inform any needed modifications

4 in Phase 2 to improve the tariff. Our disinclination to adopt Vote Solar's proposed modifications to the

5 interim tariff should not be read as disapproval of the proposals. The option will be examined again in

6 Phase 2.

7 c.

8

9 TEP requests that the Commission approve an additional meter charge for new DG customers

10 to cover the cost of a second meter that is required to serve them. TEP proposed a charge of $8.62 for

l l residential DG customers and $9.13 for SGS customers based on its marginal cost study. TEP asserts

12 that it is important to keep in mind that the charge would only apply to new solar DG, and the relevant

13 cost should be what a new meter costs today. Thus, TEP argues that using the marginal cost study is

14 appropriate rather than historical embedded costs because these are new customers who are imposing

15 new incremental costs.°2° TEP contends that its proposed charges are conservative because they are for

16 traditional meters rather than the more expensive bidirectional meters required for DG customers.

17 TEP argues that the second production meter for DG customers is necessary because the REST

18 Rules require the Company to record PV production data for its customers and that complying with

19 this obligation is a cost of providing service.'27 TEP states that the LFCR POA also requires production

20 data for the LFCR calculations.6" TEP asserts that while inverters may provide production data, they

21 do not have billing Quality accuracy, and produce data in various formats that are inconsistent with

22 TEP's billing system.629

23 Moreover, TEP notes that the Commission recently approved an additional meter charge for

24 new DG customers in the UNSE Rate Order. In Decision No. 75697 the Commission stated:

25

26

27

28

Eu Ex TEP-32 Jones RJ at 24.
627TEP Opening Brief at 39-40, A.A.C. Rl4-2-l8l2 (BXI)» Tr. at 883884.
as Tr. at 2345 and 1473.
m TEP Opening Brief at 40; Tr. at 2347.
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DOCKET no. E-01933A-I5-0239 ET AL.

to non-DG customers. It is appropriate for each DG customer to bear the
cost of that second meter.

I

l

2 TEP argues that DG customers should bear the costs of the second meter because the meter costs would

3 not be incurred but for the choice of DG customers to install DG systems.°3°

4 TEP argues that the DG production meters provide benefits to DG customers who can use them

5 to monitor their systems. However, TEP asserts that in any event, costs should be assigned to cost

6 causers and the test under this regulatory principle is not who benefits, but who causes the costs. TEP

7 argues the second meters would not be installed except for the customer installing the solar system,

8 and thus, that customer should bear the cost and it should not be shifted to other customers under the

9 current practice."1

10 Mr. Koch opined that the charge should only be approved if a customer can opt out of the

l l second meter, but TEP states because the second meter is required to comply with Commission mies

12 and requirements, theme can be no opting out.632

13 2. RUCO

14 RUCO proposed a $6 meter fee for new DG net metering customers. RUCO based its meter fee

15 on the Company's marginal cost study (attributing $3.10 for the cost of the meter and $2.90 for

16 administrative costs).633 RUCO claims that the estimate is conservative because it does not take intoI
l

17 account the incremental additional cost fan upgraded bidirectional meter unique to solar customers.°3'

18 RUCO notes that the Commission adopted a meter fee for new DG customers in Phase l of the UNSE

19 rate case, and believes that there is no reason to depart from the decision in that case.635

20 RUCO argues that this issue must be placed in context and considered in the light of the facts

21 and circumstances of each particular case. RUCO notes that in the UNSE case, the meter charge was

22 the result of a last minute proposal by UNSE at Open Meeting, and UNSE was not recommending a

23 charge that covered all of its embedded costs, but was looking to establish a placeholder, or proxy for

24

25

26

27

28

aw TEP Opening Brief at 40.
"1 TEP Reply Brief at 22.
631 ld..
633 Tr.Ht1545.
634 RCUO Opening Brief at 9.
ansId.citing Decision No. 75689 Ar I 18, see also RUCO Reply Brief at 78. RUCO argues the meter fee isnor an additional
rare, but rather an additional charge on the rate for the class.
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l the production meter cost.636 RUCO asserts that the meter cost was not thoroughly vetted in the UNSE

2 case, and consequently a very conservative number was approved. RUCO argues that although

3 embeddedcosts were used in determining the UNSE fee, the best data to determine new meter costs is

4 a marginal cost study. RUCO asserts further that in the present case, we know the actual hard costs

5 (administrative, meter reading, hardware) of the second meter from the marginal cost study, and it is

6 appropriate to include them in the approved charge. RUCO argues that Phase l is intended "not to

7 calculate the total embedded costs but to determine a proxy that moves the Company forward in starting

8 to recover meter costs."637 RUCO argues that its proposed $6 meter fee is fair and a reasonable proxy

9 toward collecting the meter fees associated with rooftop solar. RUCO claims that at $6 interim meter

10 cost is not unreasonable given that the capital cost alone for a bi-directional meter is $216 and installed

l l cost of a production meter is $71, such that a $6 a month and it would take almost 4 years to off the

12 combined install cost for these two meters (not including carrying costs).°" RUCO claims that Mr.

13 Huber's proposed administrative costs associated with installation of the second meter were only

14 intended to be estimates, with the precise number to be determined in Phase 2.639

15 3. Vote Solar

16 Vote Solar urges the Commission not to require new DG solar customers to pay a second meter

17 fee. Vote Solar notes that TEP's proposed meter fee ($8.62 for Residential customers and $9.13 per

I

I
:

18 month for SGS customers) is over five times greater than the $1 .58 per month approved for UnsE.°'0

19 Vote Solar asserts that the Commission should defer the solar meter proposals until Phase 2 of this

20 proceeding.

21 Pointing out that the Commission has deferred "issues related to changes in net metering and

22 rate design for newDG customers" until Phase 2, Vote Solar argues that the proposed solar meter fee

23 raises solar rate design issues because it implements a new fixed charge that would increase solar

24 customers' monthly bills and alter the economics of rooftop solar, and because Ir would impact TEP's

25

26

27

28

636 RUCO Opening Brief at10,citing Transcript of the 08/11/2016 Open Meeting at523,attached to RUCO Opening Brief
as ExhibitB. Die Commission approved a meter charge for new DG of Sl .58 forUNSE.
637RUCOOpening Brief at I l~l2. See also RUCO Reply Brief at 8-9.
Sn RUCO Reply Brief at9.
°" RUCO Reply Brief at 10.
°'° Similarly, Vote Solar notes that RUCO's proposed fee of S6isthree times the UNSE approved charge.
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I

I

I

l

1

l fixed cost recovery from new solar customers. Vote Solar argues that approving a solar meter fee now

2 would prevent the Commission from holistically and comprehensively deciding solar rate design issues

3 in Phase 2.6" Vote Solar contends that there is no critical distinction between "rate" and "charge" with

4 respect to the proposed meter fee, and in any case, determining the appropriate "charge" that certain

5 customers will pay is a "paradigmatic" rate design decision."'2

6 Vote Solar also contends that there are critical differences behlveen the UNSE rate case where

7 a meter fee was approved in Phase l, and thecurrent proceeding which warrant deferring the meter fee

8 proposals until Phase 2, including: (I) the meter fee proposals in this case are three to five times greater

9 than the UNSE fee and would have a more significant impact on the rates of new solar customers, (2)

10 the UNSE fee was approved aler a full evidentiary hearing on solar rate design and net metering issues,

l l but here the evidentiary hearing on these issues will not occur until Phase 2; and (3) the timing of the

12 TEP and UNSE cases is substantially different as the time between Phases l and 2 in the TEP matter

13 will likely be substantially less than in the UNSE case. Vote Solar asserts that defening the meter fee

14 proposals until Phase 2 would minimally burden TEP because the Commission may issue aPhase 2

15 decision nth in months of the Phase l D¢¢ision.°"

16 Vote Solar claims TEP's and RUCO's meter fee proposals unreasonably inflate the incremental

17 metering costs for solar customers because they inaccurately calculate the incremental capital costs

18 associated with the meter and overestimate the incremental administrative costs.°"' Both TEP and

19 RUCO set the capital cost component of the additional meter at $3.10 per month. TEP has stated that

20 the $3.10 is not the actual cost of either a bidirectional meter or a production meter, but is a proxy

21 figure that reflects the average cost of a standard meter."5 TEP claims that the $3.10 is consistent with

22 the UNSE meter methodology, and TEP and RUCO believe it is a "first step" toward adequate cost

23 recovery because it is less than the actual capital costs for a bidirectional meter."° Vote Solar asserts

24

25

26

27

28

°" Vote Solar Opening Brief at 3.
oz Id. M 4.
Ia Vote Solar Opening Brief at 4-5.
" ' ld. at 5-8. When a residential or small commercial customer installs rooftop solar, TEP must replace the customer's
"AMR-based" meter with a bidirectional meter that measures the solar customer's consumption and exports to the grid. Ex
TEP-32 Jones RJ at 24; RUCO-I I Huber Surr at 13. TEP also installs a production meter so that it can track its compliance
with the REST Rules.
as Tr. BI 1976-77 and 1979.
6"'Tr.ax 1979, Ex TEP-32 Jones RJ at 24, Ex RUCO-l I Huber Surr at 13.
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I that the capital component of these meter fee proposals is flawed because it is not consistent with that

2 UNSE meter fee which reflected the per-unit embedded costs for a standard meter, while the current

3 proposals reflect the per-unit marginal costs for a standard meter. Vote Solar states that had TEP and

4 RUCO used the embedded cost of a standard meter, the charge would be $1.64 per month, and if the

5 Commission wishes to implement a fee that is consistent with the UNSE Decision, the entire meter fee

6 for new residential solar customers would be $1 .64 per month.°"

7 In addition, Vote Solar asserts that the $3.10 proxy charge is actually not the marginal cost of

8 a standard meter, but the marginal cost of a bidirectional meter." Vote Solar argues that because solar

9 customers already pay for the costs of a standard meter through the basic service charge, TEP's and

10 RUCO's proposals are not merely conservative "first steps" toward recovering capital costs as claimed.

l l Vote Solar states that the second component of the proposed meter fee is a charge to recover

12 the incremental administrative costs attributable to solar customers who participate in net metering."9

13 Vote Solar claims both proposals overestimate administrative costs and are not supported by the record.

14 Vote Solar states that TEP and RUCO did not calculate the actual incremental administrative costs TEP

15 incurs when it installs a bidirectional meter, but merely assume that the administrative costs for solar

16 customers are double the administrative costs for a non-solar customer.°5° Vote Solar asserts that it is

17 illogical and counterintuitive that every type of administrative expense doubles when TEP installs a

18 second meter for a solar customer. Vote Solar charges that neither TEP nor RUCO offer a plausible

19 explanation why advertising expenses, salaries and other administrative costs double when a customer

20 installs solar. Vote Solar states TEP has offered no evidence of the additional administrative costs it

21 incurs when a customer signs up for solar and that the Company has stated that it "does not currently

I

22

23

24

25

26

27

28

"" See Final Schedules at G-6- I , and note that the labels for lines 26 and 28 areswitched and the unit cost of"meter heading"
should be $0.32, and the unit cost of the "meters" should be Sl .64.
ea Vote Solar Opening Brief at 6-7, Tr. at 1982-1987, Ex Vote Solar -2.
"" Vote Solar Opening Brief at 7. TEP sets the administrative cost component at $5.52 per month and RUCO sets it a $2.90
per month. Tr. at 1981 and l54$.
so Vote Solar Opening Brief at 7.The Administrative Costs TEP includes in its proposed fee are those included in FERC

accounts 902-905. 908~910 and 920-935, which include Meter Reading (Account 902), Customer Records and Collections
(Account 903), Advertising (Account 909), and Salaries (Account 920). RUCO's proposal is the same except that it would
include half of the administrative costs for Account 903 (Customer Records and Collections).
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l track these costs at this level of detail at this time."'5' Vote Solar cites A.A.C. R14-2-2305 which

2 provides that TEP "shall have the burden of proof" on any new or additional charge for solar customers.

3 Vote Solar asserts that TEP's discussion about the costs of a "second meter" is fundamentally

4 flawed because it doesn't reflect the actual costs that TEP incurs when a customer installs rooftop solar.

5 Vote Solar notes that when a customer installs rooftop solar. TEP replaces the customer's standard

6 "AMR-based" meter with a bidirectional meter and a production meter. Vote Solar states that TEP's

7 proposal does not recover the actual incremental cost of either the bidirectionalmeteror the production

8 meter, but would recover the costs of a generic second meter.°" The proposed costs are for more than

9 the actual incremental metering costs of the bidirectional meter, and Vote Solar argues that proxy

10 charges and generic assumptions should not be allowed to inflate the fee.653 In addition, Vote Solar

l l argues that marginal costs should not be used to set the fee, as rates are set based on embedded costs,

12 and because the fee would be unavoidable, marginal costs are not necessary to send a price signal.°5'

13 Vote Solar asserts that a meter fee should be limited to the actual incremental capital and labor

14 costs for a bidirectional meter. Vote Solar states that a bidirectional meter benefits solar customers

15 because it allows them to export energy to the grid, while a production meter solely benefits TEP

16 because it allows the Company to track its REST compliance.°" According to Vote Solar witness, Ms.

17 Kobor, the total capital and labor incremental cost to install a bidirectional meter is $142.95 for a

the monthly fee for residential customers should be $2.05, and $0.34 per month for a small commercial

18 residential customer, and $23.74 for a small commercial customer. Thus, Vote Solar argues any meter

19 fee approved in this case should reflect these costs, and new solar customers should have the option of

20 either paying these one-time incremental costs up-front, or on a monthly basis.Ms. Kobor calculates

21

22 customer."'6 Moreover, Vote Solar recommends that if the Commission approves a meter fee, it should

23

24

25

26

27

28

" ' Ex Vote Solar-3 TEP Resp. lo VS D.R. I 1.03.
es: Vote Solar Reply Brief at 3.
6" Vote Solar notes that TEP and RUCO claim that their meter fees are conservative because they reflect the costs of a
traditional meter, but that at the hearing, it was shown that the marginal cost study actually reflects the cost of bidirectional
meter. Vote Solar Reply Brief at 5; Tr. at 1987.
°" Vote Solar Reply Brief at 3.
ass See Tr. at 882-884 and 2144.
"° Vote Solar Opening Brief at l0; Tr. at 21 17-2118; Ex Vote Solar-6.
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would inappropriately impose new costs on the group of customers who provide the benefits of

l revisit the issue in Phase2,and should direct TEP to determine the incremental embedded capital costs

2 for a bidirectional meter and update the meter fee accordingly at that time.

3 4. EFCA

4 EFCA states that the meter fee that TEP isproposing for new DG customers is approximately

5 5 times the meter fee approved in the recent UNSE rate case. EFAC asserts that the fee is intended to

6 cover the costs of the production meter, which EFCA claims provides no benefit to the DG customer

7 andisinstalled solely for the benefit of the utility. EFCA asserts that REST compliance is a community

8 benefit because the increased use of renewable energy benefits not just the DG customers, but TEP, its

9 ratepayers, and all of Arizona.°57 As such, EFCA argues that the proposed meter fees should not be

10 permitted because not only would the fees discourage the development of distributed generation, they

l l

12 renewable energy.°" Thus, EFCA argues that the fee should be home by all customers and not just DG

13 customers.'5°

14 EFCA notes that the production meter is used to track compliance with REST requirements,

15 and the calculation of the LFCR. EFCA asserts that compliance with the REST serves everyone, not

16 only DG customers. EFCA argues that DG customers have no duty to install DG whereas the Company

17 has a duty to have DG installed, and so the production meteris clearly for the benefitof the utility and

18 not needed by the DG customer. EFCA asserts that TEP's attempts to justify the need for themeter as

I
I
F

19 a possible way to manage the distribution system ale speculative. In addition, EFCA asserts using a

20 marginal cost study to support the cost of the meters is inappropriate."°°

21 EFCA asserts the fees would make asignificant impact on the economics of DG, and cites Mr.

22 Koch's testimony that the extra fees could add a year to the payback period of a system."' EFAC

23 argues that the additional fixed charges harm the value of solar and make TEP's customers less likely

24 to adopt it.

25

26

27

28

as?EFCA Reply Brief at 13.
sec EFCA Reply Brief at 13.
6" ld. at IN;EFCA Opening Brief at 10.
°°°EFCA Reply Brief at 13.
°"' Tr. at 1756. Mr. Koch's business installs DG systems.

DECISION no.153



DOCKET no. E-01933A-15-0239 ET AL.

Koch

Analvsis and Resolution of DG MeterFee.

|

1 5.

2 Mr. Koch argues that unless solar customers can opt out of the requirement to install a solar

3 meter, they should not be charged a solar meter fee. He asserts that the solar customers do not need the

4 second meter for their own operations or maintenance for a piece of equipment that only benefits the

5 utility in meeting the REST requirements. He states that customers who wish to sell their RECs to the

6 utility or some other party could pay for the solar meter through the proceeds of the REC sale.662 He

7 assets that currently, solar customers already pay for the labor costs for the installation of these meters,

8 while TEP pays for the equipment and the ongoing meter reading services.

9 6.

10 TEP and RUCO take the position that DG customers (not all ratepayers) should pay for the

1 l costs of the production meter that is installed with a rooftop system. TEP and RUCO rely on a marginal

12 cost study to support the cost of the meter at $3.10 per month, and they both add costs for the

13 administrative expenses, with TEP proposing a total meter fee of $8.62 for residential DG customers

14 and $9.12 for small commercial DG customers, and RUCO proposing a $6 meter fee for residential

15 customers. Both TEP and RUCO claim the fee is justified because the Company would not incur the

16 expense of the production meter but for the customer's choice to install solar, and costs should be

17 assigned to the cost-causer-in this case the individual ratepayer who installs solar. They do argue

18 that the fee is consistent with the decision in the UNSE rate case to impose a meter fee of $1.58 for

19 new residential DG customers."'3

20 We agree that an interim meter fee for new DG customers is appropriate until we can review

21 and approve a holistic rate design for DG customers in Phase 2. However, we also agree with Vote

22 Solar's position that the fee should not be based on the cost of the production meter, but on the

23 incremental cost of the bidirectional meter that is necessary for DG customers to receive credit for their

24 systems' production and to receive compensation for their excess production. The production meter

25 supports REST compliance (and LFCR calculations). The REST Rules are for the benefit of all

26 ratepayers, the Company, and society in general, arid the cost of REST compliance should not be

27

28

°'* Koch Opening Brief at 3. Mr. Koch states that because most solar customers today are not selling their RECs to TEP or
others, they do not have a recd or financial incentive to install such a meter.
°"3 Staff did not take a position on the imposition of meter charge in Phase l of this proceeding.
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l imposed only on the group of customers who contribute to meeting renewable gods. The bidirectional

2 meters, however, do benefit the DG customers who receive compensation for their production, and it

3 is appropriate on an interim basis that new DG customers are responsible for the additional costs of

4 serving them.

5 The evidence supports Ms. Kobor's calculation that the total incremental capital and labor cost

6 to install a bidirectional meter is $142.95 for a residential customer and $23.74 for a small commercial

7 customer, and that the appropriate monthly fee should be $2.05 for residential arid $0.35 for small

8 comrnerciad. New DG customers subject to this charge should have the option of a one-time upfront

9 fee or the monthly charge.

10 If we were to use the same methodology to set the DG meter charge in this case as we did in

l l the UNSE case, the monthly charge would be $1.64 for residential customers. The record on the

12 appropriate fee was more developed in this case than in the UNSE proceeding, and justifies a

13 refinement of the methodology used in the earlier proceeding. We note that in both cases, the fee

14 adopted in Phase l will be fisher evaluated in Phase 2, arid may be further refined.

1 5  V I I . Other Issues

16 A. Revisions to TEP Rules and R elations

1. TEP17

18 TEP has proposed revisions to its Rules and Regulations Tariff to: (l ) modernize the Rules and

19 Regulations; (2) update provisions to meet current operational needs; and (3) bring them closer to the

20 Rules and Regulations of its sister company, UNSE, that were approved in Decision No. 75697 on

21 August 18, 2016. During the course of this proceeding, both Staff and ACAA raised issues with the

22 proposed revisions. TEP believes that it has resolved all of Staffs concerns, but some ACAA concerns

23 remain.°"'

24 TEP does not agree with ACAA's request that Lifeline customers be held harmless from the

26

27

28

25 modifications regarding deposits in Subsection 3.B.3.

"' ACAA states that is pleased with TEP's commitment to streamline the weatherization program, to maintain the deferred
payment plan length at 6 months, to maintain the Lifeline rates for master metered customers and to modify the termination
notice to include customer assistance information. Although recognizing that the Commission cannot order the shareholders
to increase their support for bill assistance programs, ACAA requests the Company to increase its annual bill assistance
contribution from $150,000 to $200,000. SWEEP/WRA/ACAA Opening Brief at 24-25.
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Docket No. E-01345A- 16-0036

l

2

3

4

5

6

7

8

9

10

ll

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-21: AP S response to VS 7.5_Meter Cost_AP SRCOl8l6.xlsx
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VOTE SOLAR'S
SEVENTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

JANUARY 3, 2016

VS 7.5: Regarding Workbook A of the COSS tab "INPUT" cells B161:D186:
For each row in the table please provide: [If there are multiple
meters for a single type of customer please answer separately for
each type of meter.]

a) Meter manufacturer and model number for each meter.

b) Capital cost of each meter.

c) Estimated labor hours to install each meter.

d) Labor rate to install each meter.

e) Total installed cost of each meter.

f) Any other costs not identified in sub questions (b)-(e) that
are included in the values present in the table. Include an
itemized lost of all costs with a description of what they
represent.

Response : see attached as APSRC01816 for the requesteda.-f. Please
information .

Witness: Leland Snook
Page 1 of 1
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BEFORE THE ARIZONA CORPORATIONCOMMISSION

Arizona Public Service Company

Docket No. E-0l345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-22: APS response to VS 1.7. Hourly data were provided in
file "All Residential Rates NEM_APSRCOl588.xlsx
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VOTE SOLAR'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

NOVEMBER 4, 2016

VS 1.7: Please provide a representative sample of hourly residential
customer usage data over the test year that can be used to develop
alternative rate designs for the residential class while maintaining
revenue neutrality with the proposed rates. Please provide data in
excel or csv format excluding any personal identifying information.

Response : Attached as APSRC01588 and APSRC01589 is the census rather
than a sample of hourly solar and non-solar residential customer
usage data for 2015. The solar attachment includes what APS
delivered to the customer, what APS received from the customer
and the customer's site consumption. The attached document is the
actual load research data that APS used to create its proposed rate
design in this proceeding.

Please note the attachments are too large to upload to the APS
external SharePoint site, so the attachments will be provided
through an alternate method. Special instructions to access the
data will be sent separately to Vote Solar. Please contact APS for
this information.

Witness : Leland Snook
Page 1 of 1



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-23: See Table Cb, Arizona Public Service Company 2015
Demand Side Management Annual Progress Report, ApsRcol805
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RE: Arizona Public Service Company's 2015 Demand Side Management (DSM) Progress
Report; Docket No. E-00000U-16-0069.

Pursuant to the Electric Energy Efficiency Standard Rules (EERS) and A.A.C. R14-2-
2409(A):

By March 1 of each year, an affected utility shall submit ... a DSM
progress report providing information on each of the affected utility's
Commission-approved DSM programs...

In addition, Decisions No. 73089, 74006, 74703, and 74813 require the DSM Progress
Reports to include supplemental information. As a result, APS submits its 2015 DSM
Annual Progress Report incompliance with EERS and the above-referenced decisions.

If you have any questions regarding this information, please contact Kerri A. Carnes at
(602) 250-3341.

Kerri A. Carnes

KC/kr

CC : Barbara Keene
Brian Bozzo
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APS 2015DemandSide Management
AnnualProgress Report

1. Introduction

Arizona Public Service Company ("APS" or "Company") is filing this Demand Side
Management Annual Progress Report ("Progress Report") for 2015 ("Reporting Period") in
compliance with R14-2-2409(A) and the reporting requirements contained in Arizona
Corporation Commission ("ACC" or "Commission") Decision Nos. 73089 (April 4, 2012),
74406 (March 19, 2014), 74703 (August 21, 2014), and 74813 (November 13, 2014). This
report includes the following information for all APS Demand Side Management ("DSM")
programs that were in place during the Reporting period :

•

•

•

•

•

•

•

•

APS's progress toward meeting the cumulative energy efficiency standard,
An identification of Commission approved DSM Programs and measures by customer
segment;
A description of the findings from any research projects completed ;
A brief description of the programs;
Program goals, objectives, and savings targets;
Level of customer participation;
Costs incurred disaggregated by type of cost, such as administrative costs, rebates,
and monitoring costs;
A description of the results of evaluation and monitoring activities;
kW and kph savings;
Environmental benefits including reduced emissions and water savings;
Incremental benefits and net benefits in dollars;
Performance Incentive calculations;
Problems encountered and proposed solutions;
A description of modifications proposed for the following year;
If applicable, program or program measure termination and proposed date of
termination;
Where applicable, reporting requirements included in Commission Decision No.
73089, 74406, 74703, and 74813. Due to the length of Decision No. 74703
reporting requirements, this information has been Included in separate work papers;
and
Other significant information.

11. 2015 DSM Program Results

A. Compliance with Energy Efficiency ("EE") Reinurenwnts

For calendar year 2015, the Commission established a cumulative annual EE requirement of
9.50 percent of the utility's 2014 retail kilowatt-hour ("kwh") sales. A summary of APS's
2015 compliance with the Energy Efficiency Standard is shown in Table 1. In 2015, the
Company achieved 102% of the Commission's annual EE goal. APS achieved the cumulative
megawatt hour ("MWh") savings goal for 2015, achieving cumulative savings of 9.55%
against a goal of 9.50%, while spending $2.8 million less than the overall budget approved
for 2015 of $68.9 million.
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Table 1
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Goal Calculation

2014 Retail sales*

2015 Cumulative EE Standard

2015 Goal (Mwh)

Less Cumulative Savings from 2014 Applied to 2015'

27,017,353

2.5926

2,566,649

2,026,753

2015 DSM Savings Goal 539,896

Contribution From Demand Response (10% of Goal)

Contribution From Energy Efficiency Programs

Total 2015 MWh Ad\leved

53,990

498,434

552,424

12,528

102.3%

2.04%

9.55%

Over or (Under) 2015 Goal

% of 2015 Savings Goal Achieved

2015 Annual Savings % of 2014 Retail Sales

2015 Cumulative Savings as a % of 2014 Retail Sales

552,069

i(355)

3rd Party MER Verified Savings for 2015

Difference: 2015 MER Verified to 2015 APR

Note:

'Includes billed and unbilled sales does not Include line losses excludes Freeport McMoran Mine

'Cumulative savings through 2014 are MER Verified MWh savings.

111. Program Results and Program Incentive Calculations

Program expenses are prov ided in Tables 2a through 3b and DSM program megawatt
("MW") and MWh savings are provided in Tables 4 and 5. Tables 6 and 7 provide net
benefi ts  and Table 8 shows the performance incentive calculat ion for 2015. Table 9
provides the environmental benefits associated with the lifetime energy savings resulting
from DSM programs. Table 10 shows 2015 demand response ("DR") load reduction and
savings values.
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Table 2a

nnmannnesnmmzmnmnrangmmnu

T otal ProgramR:bate> &
IncentivesProgram

Planning &
Admmistranon

Measurement
Evaluation arm

Research Program
( N F R l M e l ;r i ng  Im p lem enta ti on Cosu

Program
Markc tmg

$0

So

$0

$0

So

$0
Markning & MER
of RateO sons
Peak Solutions $1.Z2Q.8$8

$1190,958

T able Cb

ED 8 l 1 1 L £ !f l 8 l £ n n L Em ¢ ra m £ zn :n a s. l u 1 §

Rebates &
Incentives

Training 8
Technical

AnistamteProgram
Planning 8

Administration
Consumer Program
Educ ation l rnplsmemationl

T otal Program
(est s

Program
Marketing

so $0$ 4 6 2 1 6 7 4

$ 5 2 9 7 4 1 7 $130,814

53064113

$ 1 2 5 7 2 7 2 $110777

$417028

$322662

$8266353

$ 7 2 4 0 4 1 8

Residential Programs

Consume
Products
Existing Home
HVAC

$ 4 7 5 1 $61866 $109,452 52,431,440
Existing Homes .
Home Pedbrmance $ 1 7 6 1

$ 7 2 0 5

$ 1 3 2 5 3 7 7

$ 4 1 2 4 3 7 9

5288630

$663363 $163,739

$477,673 $185138

$0

$879,2B0

$424

$ 1 4 3 7 7 2 1

$846527

$a2s

$1498334

$1852755

Sus

$0 sues

$0

$ 1 7 4 4

$340477 $5299615

$108055 $1,059496

$60613

$94915

$0

$47832 $57442

New Constructs on
appliance
R e c  I i
Conservation
Behavior .
M uleFam i ly

Shade Tree -
Prmald Energy

Cans eva ti on:

u m m  In c o m e

nm:3 8
_ ._ _

$18,529,834
522.541

$149210
$ 5 2 4 8 6

$1,742,279
$ 1 5 8 9 3

$1,577,037
52.224252

$29.980,944

l

5 1 3 6 6 6 1 7 1 $175262

$1,310$ 2 5 4 0 8 3 0

$ 1 4 7 3 1 4 6
$2a010

$27606

$4146342 5826794

$589999 $ 1 0 1 6 1

$546778 $111043

$19263713

$3,247191

$2,248990

$440019

$ 7 6 8 8 1

ss7 a a s

$0 s o$5,141 $218 $36885

$13786 52282114

$21Jn7sass

$838925

$6,127,1ss
$147252 $172577

$30240

$ 9 7 u 3 s

§

$31526

$1,341909

$19,0sa,sa2

£ 9
$37,583516

732

$12599

$ 2

$ass,4s4 $161109 $57,232,414

NonResidemial Programs
La age Exi sri ng
Facilities
New Construct! on

Small  Busines
Energy
Inform ation
Services

Sc hools'
m a l

Codes 81 Stands ids
T ata EE Prupam
Cost!

$1835226

ss.2zs.zaz
$64343377

$661,525
$25325

$21987
Measurement, Evaluation & Research

Perform anc e M m ntM '

Total EE Program Expense

Total DSM Expense $66,134,335Notes:
'Includes the cost for the Implementation Contractor.

'The HEl Pilot incurred ca try cost ol3623673. and the Preps id Energy Conservation Program incurred carrying cos! of$24l338 In 2o1 s
'Schools are permitted to receive lundlngfrnm other NonResldentlal orogamx. Refer to the Schools Program section for additional inlormatlon
Vega rdingtotal funds allocltetl to school districts .

Details of the performance incentive calculi lon are provided lnTable a.
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Table 2c
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Total
Implementation

CostProgram APS Expense

Contractor
Ex sense

$3,064,113

$1,257,272

Residential Programs

Consumer Products

Existing Homes HvAc

Existing Homes
Home Performa nee

New Construction

Appliance Recycling

Conservation
Behavior

$244,291

$12,899

$2,475

$359,467

$7,178

$32,718

$34,578

$0

$304

$2,819,822

$1,244373

$925758

$303896

$470,495

$1,405,003

$811,949

$325

$7,562

$663,363

$477,673

$1,437,721

$846,527

$325

$7,866

$693,910 $8,048,369

s59.185

$8,742,279

Shade Tree

Prepaid Energy
Conservation

Limited Income

Residentld Total

NonResidential Programs

Large Existing
Facilities

New Construction

Small Business

$0

$0

$0

$0
Energy Information
Services

I
I

$8,048,369

$4,146,342

$589,999

$546,778

$5,141

$838,925

$4,146,342

$589,999

$546,778

$5,141

$838,925

NonResidential Total

I $104,928 $147,252

$798,838

$42,324

$14,217,878

Codes & Sta nda ids

EE Implementation

Costs

'Required by Commlsslon Declslon No 73089.

Page 4 of 83



APS 2015 Demand~Side Management
Annual Progress Report

gP N<iw MSM Pn.»gr¢»n» k.><i»6~:n91 v»L1l :Htl

Table pa

p r  l l I . .  ' I L  l . | l . ru . . l .4 l l  i l

Program Program Planning & Total ProgramRebates &
lncemivvs

Measurement

Evaluation and
Ruwnrch . xMelewng lll\DI€Y1l\IY\llIOY\ Markvllng Ad:uvui.!vallo.\ (u>ls

$596904 $242929 $0 $706433 $129123 $569131 $2244520

$37756 $168016

Marketing 81 MER of

Rate Options

Peak Solutions 5514111

$147296

$1.i.!I§$.35i
ss9s,so4 $291139 $ss1,27a $15,006,095

n - @ 9 4 4 9

Table Cb

\ "r. 1I | . - l l. l at Ia 1.4rl1 | | 1 . . l l . ' I l l 4 :

ProgramRebates &
lnrnntivm

Ty 3m|I|g &

technical
AssistanceProgram

Planning & Yotal Program

Adminlsrmr on Costs

Consumer Program

Fducfr Mn Impmrnra!ion Marknring

Residential Programs

$37050222

$35,956544

$4633 $53.335

$1205894 $1789706

$19188031 $4066742

59443873 52077306

$2407194 $62770157

$52029352

5127461

5775,036

$11218853

$19693935

$1520331

$7695

$130597

so

$6744756

$3259915 $3043725

$3721457 51143867

$1520844

$356276

$19,542,306

$2a,424052

$6741931

Consumer Products

Existing Homes HVAC

Existing Homes

Home Performance

New Construction

Appliance Recycling

Conservation

Behavior

$64391

$19407

$4974792

56640308

$971417Shade Tree

Prepald Energy

Conservation
Limited Income

$0

$2589979

_ .___s1sss13

$0

$18005223

$101

$3837

$0

$57764

$57442

$20 267 134

$337151

$427959

$57191

$47832

$1,134,117

To!! s12s2oo,soo

$0

$118015

$2,235,550

$4537641

$3552367

$725169

$7866 $1744

$829046 $122969

$52,110,121 $11,459577 $zozA1als1as,ass,soa
NonResidential Programs

large Existing

Facilities $83936973

$16860886

$11716276

$1485335

$271878

$186477

$307947

$60026

$31986 $4,532725

$127aa71

$950847

$22194061

$6,482146

$5025909

$3,080608 $115,537549

$904638 $25858445

$639788 $1s55128a

$0$56897 $15783 $7480 $1022033
$1753 9

New Construcdon

Small Business

Building Operator

Training

Energy Information

Services

Schools]

$206752

$11520706

$18317

$260946

$12686

5823064

$29112

$566068I

$124,241,593 2 19 s o 30 34 7 13 76

$0-pa
ml

Codes & Standards

Total EE Program Costa $z50M249a U51sA0° $1,473,669

$221159 $489879

$4717,292 $17916998

$311662,710 $113456,451

$359723 $0 $84585 $444308

$91,132554 s1s,osassa $13,610,541 $3a1319,sss

Measurement Evaluation ll Reheard\ $16634195

Performance Incentive' S 46856199

Total EE Program expense $444a10,os0

ems osrvl Expense $460,81s,145
ND\l!z

'Includes the cost for the implementation Contractor.
's¢v.°¢l= are permitted to receive f\lndlnl from other NonResldentiaI programs. Refer to the Schools Program section for addillonal lnforrnatlon
rep rdinl total funds allocated to schooldistricts.

'Detalls of the performance Incentive calculation are provided In Table s. The prolramto4ate performance incentive amount is a summation al the
performance incentive a mount as cakula tel! durlnl each previous reporting period bqinnlng with the Ia nuarvthrough lune 2005 Progress Re pop.
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Table 4
. 1 3 5

nsnafJmnt_smuns;zQ1s_

Program

Net  Annual

MWH Savings"

Net Lifetime

MWH Savings

Gross Peak MW Gross Annual

Capacity Savings MWH Savings

Capacity

Savings

Gross Lifetime

MWH Savings

11.6

14.0

11.6

14.0

110,744

18,232

970,205

243,598

110,744

18,232

970205

243,598

61,418 61,418

1.2

3,947

11257

8374

3,947

11257

8,374

12.012.0 s7444 57444 57,444

115,668

s1444

115,668

1929

Residential Programs

Consumer Products

Existi ng Homes HVAC

Existing Homes

Home Performa nee

New Construction

Appliance Recycling

Conservation
Behavior

MultiFamily

Prepaid Energy
Conservation

United Income

1

4z:
49.5

1.22.1

223,343 1,757,014

1.221

223,343

3

164,81416481432.7

7.7

32.7

7.7

14867 14867

2368952

472,719

178,080

2368,952

472,719

178080

NonResidential Programs
Large Existing
Faci lilies

New Construction

Small Business

Energy Information

Services 15731 2.1 31

Total 3,212361

476139 11.9

0.1

45915

3113

157

192,453

3,212,361

476,139

16322

Codes & Standards

System Savings

DR Contra button

0.1 3113

___§3.22Q !____53.22Q
552,4245,461,836Total DSM Savings 5,461836

M I

_ Q Q
Notes:

'Savings for 2008 and after are MER adjusted per Declslon No. 69663 and savings prior to 2008 are not MER adjusted.

'Refers to savings over the expected lifetime of all program measures.

'Savlngs are adjusted for line losses (energy 7.0% demo nd 11.7%)a nd a ca pacify reserve factor of 15%.

'Based on 2010 MER net to gross ratio (NTGR) analysis APSis utillzinga NTGR of 1.0 for all DSM programs and measures.

workpapers.
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Table S
_ _ i 13

2

Net Lifetime

MWH Savings
4Program

Gross Peak net Peak
Mw Capacity Gross Annual Gross Lifetime MW Capacity

Savings MWH Savings MWH Savingsz Savings"

Net Annual

MWH

Savingsa

135.5

75.8

1349,181

112,328

8627,460

1,477,985

1,203,088

102,891

7,794,051

1337,812

19.2

93,152 47.6

459,368

1,822,949

463,825

1,863,035

397,166

150,845150,845

35,884

32,860

91,148

60,756

150,845

35,884

1.1 1.1

150,845

352,653

60,114

1,929 1,929

2.2 19.5.25

1,859,360 13,659,140

15515.

1,695,982 12,608,381

Residential Programs

Consumer Products

Existing Homes HVAC

Existing Homes - Home

Performance

New Construction

Appliance Recycling

Conservation Behavior

MultiFamily

Shade Tree

Prepaid Energy

Conservation

Limited Income

Total

NonResidential Programs

large Existing Facilities
169.8

1141-

175.1

38.8

27.8

1,158,693

284,550

130,851 27.1

1,112,478

249,189

126,705

15,011,697

3,582,135

1,716,275

0.2 1,001

4,085,915

1,773,586

12,447 701 8,713

New Construction

Small Business

Building Operator

Training
Energy Information
Services 2892

77 R 71.q

42,204

1.511.122
273.3

115181

1,694,714 23,211,661

23.9 107,648

3,113

928,205

16,322

928,205

16,322

..._ Total

Codes & Standards

System Sa vi pgs

DR Contribution)

9 -
Total DSM SaWngs

__25¢5.132
640.8 37,815,328

1,603,464

107648

3,113

__2$$.13.2

3,664,339 35,485,659

141
- Q Q

Notes:

'Savings for 2008 and after are MER adjusted per Declslon No. 69663 and savings prior to 2008 are not MER adjusted.

Refers to sangs over the expected lifetime of all program measures.

'Savings are adjusted for line losses (energy 7.0% demand 11.7%) and a capacity reserve factor of 15%.

'Based on 2010 MER Net to Gross Ratio ("NTGR) a analysis APS Is utilizing a NTGR of 1.0 for all DSM programs and measures.
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Table 6

Program Program Cost Societal Benefits Societal Cost Net Benefits
Benefit/Cost

Ratio

2.31

2.02

1.13

1.71

1.16

58,266,353

$7,240,418

$2,431,440

$5299,615

$1,059,496

$1,498,334

$1,852,755

42,287,663

$19,951598

$5356516

513580,248

51,321,243

$1739,776

$5,904,394

$58,409

18,310,872

59879,333

$4,738,339

$10,203,494

$770866

$1,498,334

$2,580,188

$57442

523,976791

$10,072,265

$618,177

$3,376754

$550377

$241443

$3,324206

$967$57,442

52.214842

$29,980,195

szzman
$92,464,784

$ 2 2 5 4 .8 6

$50,303,304 $42,160,980
1 44

1.42$21,070,127

$10522,313

I

Residential Programs

Consumer Products

Existing Homes HVAC

Existing Homes Home Performance

New Construction

Appliance Recycling

Conservation Behavior

MultiFamily

Prepaid Energy Conservation

umized ln¢0me"*
Total

NonResidential Programs

Large Existing Facilities

New Constructlon

Small Business

Energy information Services

$19,263,713

$3247191

$2,248,990

$36,884

$2,282114 $71,354925

$17436,828

$6121524

$919,651

$5,773,180

$50,284,798

$6914515

$3,669,339

580604

$5,614,935

1.67

11.41

1.03
$27,078,892 $101,606,108 $66,554,191

$172577

$1,835,226

$20303,192

$0

$18,414855

11,835,226

Codes & Standards

Measurement, Evaluation & Research

Performance Incentive

TotalEnergy Effldency Societal Benefits
s§.zzs.za1

564,342,627
$214,374,084 55.115131

$142,393,813

$839,047

$158245

$35,041,917

$1888,337

$1,835226

:$5.ZZ5.Z3.Z

$71,980,271

_
_
Q

Notes
'Program Costs include weatherization and bill assistance. Societal Costs do not include bill assistance because it does not
contribute to electric savings.

'Apsanalysis is consistent with Decision No. 68647.

I

i
i.
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Table 7

ay l l l | | I . . a  ..
4

Program

. 1 8 'A l . l . A U U. 11

Program Cost Societal Benefits Societal Cost

I

Net Benefits

5387,400,351

$106,951,066

$40,672,948

$113,857,763

$17,548,709

$5,128,929

$16,782,597

$62,770,157

$s2,029,352

$19,542,306

$28,424,052

$6,741931

$4,974,792

$6,640,309

$970,668

$57,442 $58409

$105,022,332

$74,825786

$32,296,553

$60,937,512

$5,222,843

$4,860973

$8,713,949

$2,357,226

s57442

$282,378,019

$32,125,280

$8,376,395

$52,920,252

$12,325,866

$267,957

$8,068,648

$2,155,369

$967

Raman$2£L2§Z.l3A

$202,418,143

$.1§.Z3.1.Q22

$711,144,390 $398,618,752

$624,966,341

$158,354,111

$91,664,696

$424302

$3,259,171

$353233,641

$105,359,155

$63,893,866

$240,910

$2,399,308

Residential Programs

Consumer Products

Existing Homes HVAC

Existing Homes Home Performance

New Construction

Appliance Recycling

Conservation Behavior

Mult iFam ily

Shade Tree

Prepaid Energy Conservation

Limited Incomed

Total

NonResidential Programs

Large Existing Facilities

New Construction

Small Business

Building Operator Training

Energy Information Services

Schools $.7.5.§1Z.QA2

$954,485,663

$§§8¢5Q.25.Z

$561,477837

$115,537,649

$25858,445

$18,551,283

$102,203

$489,878

$Jl.21.6.22&

$11a,4ss,4se

$444,308

$16,634,195

$39,518,587

$0

$271732,700

$52,994,956

$27,770,830

$183,392

$859,863

$32.$§§.Q§5.

$393,007,826

$30,534,694

$16,634,195

Codes & Standards

Measurement, Evaluation & Resea rch

Performa nee Incentive

$8,983,893

-$16,634,195

;$A§.852.21Z
Total Energy Effldency Societal Benefits $444,813,034 $1,705,14a,640

535.852.2342

$799,562,285 $905,586,355

Notes:

'Program Costs include weatherization and bill assistance. Societal Costs do not Include bill assistance because It does not

contribute to electric savings.

'APS analysis is consistent with Decision No. 68647.

l
iI

I

i

l

l

l
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Table 8

2Q1§_E§!:!szrma.ns:§JN§§n!i!§

Achievement Relative to Performance Incentive Level

3,113

549,311

Total MWh Saved in 2015

Less System Savings

Total MWh Saved less System Savings

Total MWh Saved less System Savings as % of 2015 Goal

Performance Incentive

as % of Net BenefitsAchievement Relative to DSM Goal

Performance Incentive

Capped at No More Than

$0.0125 per kph saved

7%
503,396,000 kph x $0.0125

96% to 105%

Net Benefits (Prior to PI and Codes &

Standards

Calculation of Performance Incentive

$75,367,671

$5,275,737 $6,292,450
performance Incentive Amount for 2015

(Mlnlmum of 96 of Net Benefits or Capped

amount at 50.0125 per kph) $5,275,737 -
Notes :

I

The Performance Incentive methodology/calculation was approved in Decision No. 69663 and was modified in

Decision No. 71448 and Declslon No. 74406.

I. Net Environmental Benefits

Table 9
2Ql3.1!§!_En!ir9n!n§nlal8n§fiI§

Reporting Period Water(MiIGaI) Sox(Lbs) NOx(Lbs) Co2(MilLbs) pm10(Lbs)

Yearto-Date: Ja n Dec

Program-to~Date: Since Jan 2005

1,731

11,249 157,911

461,798

3,000,312 31,902

134,907

876,496

Notes:
'The environmental reductions are based on the net energy savings of all program measures installed during the
Reporting period over their expected lifetimes.

'Some measures will result in customer water savings which this calculation does not include. Only utility water savings
are included In this calculation.
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A-l6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

l
ll

/

Attachment JAH-24: APS response to AURA l.l "The most recent US
Census data (2013) indicates that 86.8% of households in Arizona have a computer and
76.2% of households have high speed Internet access." (Also includes APS response to

AURA 1.6 and 1.45)
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ARIZONA UTILITY RATEPAYER ALLIANCE'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

SEPTEMBER 8, 2016

AURA 1.1: Reference: Derstine testimony, p 3, lines 7-9. For each of the following
statements, please state whether the statement applies specifically to APS's
residential customers and provide the source documents and data supporting
the statement:

a. "most households have an internet connection and a computer"

b. "about three-fourths of the population has a smart phone"

Response : a. Please see the attached documentation by Internet Live Stats.

As referenced by the Internet Live Stats, the U.S. has nearly 287 million
Internet users, which equates to approximately 88.5% of the population.
Please see Attachment APSRC01138 or the following link.

http://www.intemetworldstats.com/unitedstates.htm

The most recent US Census data (2013) indicates that 86.8% of
households in Arizona have a computer and 76.2% of households have
high speed Internet access. Please see Attachment APSRC01143, or the
following link.

http://www.census.eov/content/dam/Census/librarv/publ ications/20 l4/acs/acs-
28.pdf

b. Com score, a leading national research technology measurement company,
reported in February 2016 that 198.9 million people in the U.S. owned
smartphones, which equates to 79.3 percent penetration at the national
level. please see Attachment APSRC01137 or the following link.

http://www.comscore.com/Insights/Rankin2s/comScore-Reports-Februarv-
20 l6-US-Smartphone-Subscriber-Market-Share

Based on APS'smost recent Brand Alignment Tracking Study conducted
April-May 2016 with 1,176 APS residential customers, three-quarters
(76%) own a Smartphone.

Witness: Stacy Derstine
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Attachment JAH-25: APS response to SEIA 1.36: "APS has not conducted
any customer surveys or focus groups on the introduction of mandatory or more

widespread residential time-of-use (TOU) rates."
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SOLAR ENERGY INDUSTRY ASSOCIATION'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\N[)

DOCKET no. E-01345A-16-0123
DECEMBER2,2016

SEIA 1.36: Please provide the results of any customer surveys or focus groups
that APS has conducted on customer's opinions on the introduction
of mandatory or more widespread residential time-of-use (TOU)
rates.

Response : APS has not conducted any customer surveys or focus groups on
the introduction of mandatory or more widespread residential time-
of-use (TOU) rates.

Witness: Stacy Derstine
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l l

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-26: APS response to Staff 5.2: "Staff 5.2_Demand Service
Plan Satisfaction_APSRCOl334_COMP CONF.pdf"
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ARIZONA CORPORATION COMMISSION STAFF'S
F1FrH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

OCTOBER 4, 2016

Staff 5.2: Backqround: Has the Company performed any studies,
investigations, analyses or reviews to evaluate customer attitudes?
If so, please provide those studies, investigations, analyses or
reviews beginning January 1, 2015 through the present.

Response : Please contact APS regarding this data request.
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Witness: Stacy Derstine
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Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-27: APS response to EFCA 5.29_attachment-
APSRCOl598.xlsx
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ENERGY FREEDOM COALITION OF AMERICA'S
F1PrH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\N[)

DOCKET no. E-01345A-16-0123
NOVEMBER 3, 2016

EFCA 5.29: Please provide monthly customer de-enrollment for ECT-2 and Ecr-
1R from 2007 to present.

please see attachment APSRC01598.Response :

l
l

Witness: Stacy Derstine
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ECT-1 R De-Enrollment

YEAR MONTH COUNT
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ECT-2 De-Enrollment

YEAR MONTH COUNT
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ECT-2 De-Enrollment
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ECT-2 De-Enrollment
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II

Attachment JAH-28: EFCA 5.25 "EFCA 5.25_residential customer by
month_APSRCOl563.xlsx" l
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 l345A- 16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-29: APS Pre-Filed 1.29 "Prefiled l.29_Electric MWH
Sales_APSRC00604.xlsx"
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 l345A- 16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-30: APS Pre-F iled data response Profiled l.26_APS
Demand Energy Relationship_AP SRC00480.xls
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Arizona Public Sewioe Company

Line Loss Values Used in Allocation Factors

2015 Engineering Study

Demand / Energy Relationship Using Westinghouse Empirical Formula

System Component

A. Secondary & Sewioe

B. Distribution Transformers

C. Primary Distribution

D. 69/12 kV Transformers

Contribution Factor

(% of Component Loading)

Demand Energy

1.9 1 .3

1.3 0.9

2.6 1 .8

0.3 0.2

I. Calculation of Loss Factor in Empirical Formula

Loss Factor = X(Load Factor)2 + (1X)(Load Factor)

x = 0.7

Load Factor = 0.55

Loss Factor = 0.37675

III. Calculation of Energy Losses

Energy Losses = (Loss Factor)(Calendar Hours)(peak Load)(Demand % Component Loading]100

0.55

8.760

481800

ll. Calculation of Annual Energy Consumption

Peak Load (kW) =

Load Factor =

Calendar Hours =

Annual Consumption =

IV. Calculation of Energy % Component Loading

Energy % Component Loading = Annual Consumption/( Annual Consumption Energy Losses)

A. Calculation d Annual Energy Losses (Secondary & Sewiees)

Peak Load (kW) = 100

Loss Factor = 0.37675

Calendar Hours = 8760

Demand % Component Loading = 1.9

Energy Losses = 6.271

B. Caieu1au0n d Amu al Energy LIJSSBS (oasuinuuon Transformers)

Peak Load (kW) : 100

Loss Factor = 0.37675

Calendar Hours = 8760

Demand °/» Component Loading = 1.3

Energy Losses = 4290

1.3 0.9

AA. Celwletlon of Energy Contribution Factor

Energy % Component Loading =

BB. Calwlallon of Energy Contribution Fodor

Energy % Component Loading =

c. Calculation or Annual Energy Losses (Primary Dlstrlbudon)

Peak Load (kW) = 100

Loss Factor = 0.37675

Calendar Hours = 8760

Demand % Component Loading = 2.6

Energy Losses = 8581

D. Calwlatlon of Annual Energy Losses (89l12kV Transformers)

Peak Load (kW) = 100

Loss Favor = 0.37675

Calendar Hours = 8760

Demand % Component Loading = 0.3

Energy Losses = 990
I

I
:

P 1 .a 0.2

cc. Calculation of Energy c0nuibuuon Factor

Energy % Component Loading :

DD. Calculation of Energy Contribution Factor

Energy % Component Loading =

Attachment JAH30

Page 1 of 1
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A- 16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-31: SEIA 2.4c_ECT2 solar, billing
determinants_APSRCOl833.pdf
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SOLAR ENERGY INDUSTRY ASSOCATION'S
SECOND SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER 30, 2016

SEIA 2.4: APS's bill savings analysis provided in response to Vote Solar 2.7
("VS 2.7 Staff 5.28 solar rate offset - proposed rates_ApSRC0167")
3 provides a bill savings analysis for residential customer load on
the R1, R2, and R3 rates, before and after installing solar.
Regarding this analysis, please explain:

a. Are the loads "after" solar representative of delivered load
(imports) to the solar customers?

b. Are exports considered in this analysis?

c. Please provide the monthly exports, in kph, for the
representative solar customer modeled in this analysis, in
each of the customer classes modeled (i.e. El-1, FT-2, Er-
12, ET-1R, ECT-2).

d. The average customer in the analysis is a 16,957 kph per
year customer "before solar" and an 11,810 kph per year
"after solar." Does this indicate that solar is serving 30% of
the customer's onsite load?

e. What are the export bill credits for each class modeled in the
analysis? Please provide the same analysis with an
exemplary 10.9 cents per kph export rate.

f. What are the volumetric bill savings, including export
credits, stated as $ per unit of total kph solar output, for the
R-1, R-2, and R-3 typical solar customer? (see cells B6:D9 of
the Summary tab).

g. The bills calculated in this analysis are "base bills." Please
list the other rate adjustments that APS has not included in
its analysis of bill savings.

h. What size solar system (in kw-Ac) corresponds to the
average customer modeled for each customer class in the
analysis? This should include system sizes for ET-1, Er-2,
ET-12, ET-1R, ECT-2, and the average for all residential
customers (weighted by number of customers).

.
I
II
!

i. Did APS make an error by applying the summer on peak
demand charge in all months of the year in the R3 bill
savings calculations?

lWitness: Chuck Miessner
Page 1 of 4



SOLAR ENERGY INDUSTRY ASSOCATION'S
SECOND SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\haD

DOCKET no. E-01345A-16-0123
DECEMBER30,2016

j. Please provide the 8760 hourly loads that are the basis for
this bill savings analysis for (i) delivered load from the utility
to the customer, (ii) receipts of solar exports to the utility
from the customer's PV system, and (iii) total customer site
load before solar is installed, for each customer class
modeled (ET-1, ET-2, ET-12, ET-1R, ECT-2).

k. Please describe how APS derived the 8760 loads provided in
response to Part (j) from the raw 2015 billing data for
residential customers.

Response : a. The load after solar reflects the kph billed by Aps, which in
the case of APS's proposal for instantaneous netting for new
solar customers would constitute the delivered load.

b. No. However, a high level estimate of the solar offset from
the proposed rates including the export energy valued at
APS's revised proposed purchase rate, which conforms to
Decision No. 75879 in the value and cost of solar matter is
provided as attachment APSRC01813.

c. thisPer conversations with SEIA, APS will provide
information in a supplemental response on 1/10/2017.

d. Please see response to part c.

e. Please refer to part b. The attachment to EFCA 21.2 is in
excel format with formula's intact and the offset rate as an
input to allow easy analysis for different export rates.

f. Please refer to part b.

l

Q A list of adjustor rates and details in how they are calculated
are provided in SFR Rates and Tariffs book 2 of 2, the
adjustments tab. Current charges can be found in the
Redline Rate Schedules tab. Please note that a significant
portion of the revenue requirement that was recovered
through adjustor rates were transferred to base rates in
APS's proposal. In addition, because these rates and the
associated revenue requirements may change in 2017, prior
to the end of the rate case, the adjustor rate levels at that
time are yet to be determined.

l

Witness: Chuck Miessner
Page 2 of 4



SOLAR ENERGY INDUSTRY ASSOCATION'S
SECOND SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RFTURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER 30, 2016

h. Please see response to part c.Response
Continued :

i. Yes. The corrected solar offset rate for R-3 is $0.078 per
kph rather than the original number of $0.079. A revised
work paper is provided as attachment APSRC01814.

j. Please see response to part c.

k. Please see response to part c.

c.Supplemental
Response :

Please see Attachments APSRC01831-01836. Due to the size
of the files, Attachments APSRC01831-01835 will be
provided in excel format only.

d. Yes. And this result is consistent with an average customer
that sizes their solar system to 68% of their annual kph
usage and 44% of the generation instantaneously serves
their load and 56% is exported to the grid. (i.e. 44% times
68°/o = 30°/o).

h. APS did not model a specific solar system size for the various
rate classes - the analysis was instead performed with
metered load information on the delivered load, received
load and the, metered solar production.

j for hourly data andallowing attachments
data fields:

Mease see f
descry Uon of
Attachment
APSRC01818
APSRC01819
APSRC01820
APSRC01821
APSRC01822
APSRC01823
APSRC01824
APSRC01825
APSRC01826
APSRC01827
APSRC01828
APSRC01829
APSRC01830

Month
Janua 2015
Februa 2015
March 2015
A oil 2015
Ma 2015
June 2015
Jul 2015
Au use 2015
Se member 2015
October 2015
November 2015
December 2015
Field keH

Witness: Chuck Miessner
Page 3 of 4
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SOLAR ENERGY INDUSTRY ASSOCATION'S
SECOND SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER 30, 2016

Supplemental
Response
Continued :

Please note that Attachments APSRC01818-01829 are too
large to upload to the APS external Sharepoint site, so the
attachments will be provided through an alternate method.
Special instructions to access the data will be sent separately
to SEIA. Other parties please contact APS for this
information.

k. The hourly load profiles used in this analysis were based on
hourly delivered load (supplied by APS generation) and
received load (exported from the solar generator to the grid)
data from the bidirectional billing meter, and hourly solar
production from a separate generation meter for the same
house. The hourly information was summarized by time-of-
use periods and season for each of the current rate classes.

The site load was derived from the following :

site Load Delivered + (Solar Production - Received)

Witness: Chuck Miessner
Page 4 of 4
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Arizona Public Service Company

Docket No. E-01345A- l6-0036

PREPARED DIRECT TESTIMONY OF
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On Behalf of Energy Freedom Coalition of America

Attachment JAH-32: Staff 5.37_Demand Rate Analysis_APSRC012l7.xlsx
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-ol 345A- l 6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-33: Table developed from customers by zip code (EFCA
26.l_Zip Codes as of Jan l 20l7_APSRCOl859.xlsx)

l

2

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28.
I

I
II
I

1

1
1



EPCODE
Number of
Accounts

I 1

4,011
2,628
8,632
4757
5,256
7,839
3,261
6,609

11,222
3,199
4,489

304
267

15,928
4,845

21892
13,639
10,680
16,228
8,472

16,142
28,492
1,861

11,768
2,161

11,389
4,550
6,385
9,364

15,669
3,360

20,120
4,669
2,913
2623
5,859

203
813
58

85003

85004

85006

85007

85008

85009

85012

85013

85014

85015

85016

85017

85018

85020

85021

85022

85023

85024

85027

85028

85029

85032

85034

85050

85051

85053

85054

85083

85085

85086

85087

85122

85123

85128

85131

85132

85135

85137

85139

Attachment JAH-33
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Number of

AccountsopcoDE
91

723

1,249

105

125

872

92

461

8,794

3,405

2,179

2,487

10,042

7,843

20,156

20,962

14,998

8,986

18,423

6,125

6,079

13,689

85141

85145

85173

85191

85192

85193

85194

85224

85225

85233

85234

85250

85251

85253

85254

85255

85258

85259

85260

85262

85266

85281

85282

85296

85301

85304

85306

85307

85308

85310

85320

85321

85322

85323

85324

85325

85326

85328

85331

1,018

6,859

3,507

9,219

1,848

26465

6,960

445

1 ,038

222

4,157

1,480

810

18,120

232

13,034

Attachment JAH-33
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Numberof
AccountsUPCODE

1,189

245

451

10827

158

857

17,788

10,293

13

735

85332

85333

85334

85335

85336

85337

85338

85340

85341

85342

85343

85344

85345

85346

85348

85349

85350

85351

85354

85355

85357

85361

85362

85363

85364

85365

85367

85373

85374

85375

85377

85378

85379

85381

85382

85383

85387

85388

85390

4,074

12,055

1,812

1,180

8,815

5287

20,364

2,581

8,888

254

2,888

614

2,418

28,845

17,855

12,829

10,098

20,595

18,880

2,011

4,829

14,489

1,897

18892

19,081

5,415

9,115

8,511

Attachment JAH-33
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Number of
AccountsOPCODE

85392

85395

85396

85501

85532

85539

85541

85544

85550

85553

4,997

12,456

6,274

5,639

1

1,753

13,707

3,549

12

1,059

542

48

3,624

6,116

1,109

17

260

389

1,358

825

5,828

13

1

835

2,639

1,557

79

11,965

1

15,430

7942

328

13

2,903

676

85554

85602

85603

85607

85615

85618

85620

85626

85631

85638

85650

85901

85912

85928

85931

85937

85939

85942

86001

86002

86004

86005

86015

86016

86017

86018

86020

86023

86024

1,161
1567

Attachment JAH-33
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Number of
AccountsUPCODE

1815
64
82

194
548
155
344
258
537
488

2,588
1,601
3,298

10,819
11 ,245
9,887

15,459
8,549

723
869

5,074
7,185
2,021
2,795

10,361

86025

86028

86029

86030

86032

86034

86038

86039

86042

86043

86045

86046

86047

86301

86303

86305

86314

86315

86320

86321

86322

86323

86324

86325

86326

86327

86329

86331

86332

86333

86334

86335

86336

86337

86338

86342

86343

86351

122

317

886

2928

2,042

2292

7,779

525

283

3

262

4,247
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Arizona Public Service Company

Docket No. E-0 l 345A- l6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-34: Based upon APS response to VS 3.12 - data in
AspRcol765 and AspRcol755
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VOTE SOLARS
THIRD SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

APJD
DOCKET no. E-01345A-16-0123

DECEMBER5,2016

VS 3.12: please provide:

a) The number of residential customers served from each of
your distribution substations,

per mile of eachb) The number of residential customers
distribution feeder on your system, and,

number ofc) For each distribution feeder, the average
residential customers per secondary transformer.

Response : Please see APSRC01764 as attached.

Please see APSRC01765 as attached.

Please see APSRCO1766 as attached .

H)

b)

c)

i

I

Witness: Jacob Tetlow
Page 1 of 1



BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 I 345A- l 6-0036
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PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-35: System marginal costs from APS System Lambda 2015
FERC 714

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28



VOTE SOLARS
SIXTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\N[)

DOCKET no. E-01345A-16-0123
DECEMBER23,2016

VS 6.9: Regarding APS's Response to vs 5.7: Please provide all hourly data
in the referenced PDF in excel format.

Response : Please see Attachment APSRC01798 in excel format only.

l

l
l
l

Witness: James Wilde
Page 1 of 1
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0I345A- l60036

PREPARED DIRECT TESTIMONY OF

IJAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-36: Data from ArizonaGoesSolar.org for SRP, based on
3478 applications in 2013, 8100 applications in 2014, and 468 applications in 2015.
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nardsi**Ariz0naGoesSolar.0rg w

:II

Home (http:llarlzonagoessolar.orglHome.lspx) About (http:Ilamonagoesaolar.orgIAbouuapx) Utlllty Programs

Workshops (hrtpzllarlzohagoessolar.orglWorkshops.aspx)

Renewable Energy Standard (hnpnllarlzonagooasoler.orgIRenewableEnergyS1andard.aspx)

State 81 Federal lncentlvefa (httpzllarlzonagoeuolar.orglShteFederallncendvn.aapx)

Solar Map (http arlzon1goenolar.orgl$olaMap.lspx)

Arizona Public Service

(APS)

Gaps
slnee 1954 we have led me advancanent d solar energy in Arizona. We believe solar
energy should and will play a growing role in Arizonas energy future. As technologies
advance. we will continue lo add solargenerated power ro our energy mix. which will
arrow all our wslomers to share in Me beneflls d clean solar energy. We know how
important solar is to our wstomrs arld to our slate. Thats why we will continue ro
Invest in solar technology ro power homes across Arizona.

Renewable Energy

Portliollo (In Mar

Renewed I Installed Tool

APS currently has more than a gigawatt of solar wma biomass/blogas and
geothermal generation installed - enough power to meet the energy needs of over
370000 customers. This is the result of over 65000 storer installations wllhh
various APS renewable energy programs. APS residential and nonresidential
customers have more than 5000 open applicdions representing over 48 mwof
additional solar capacity that is wnently under development.

Rttldinlld wac 37.11420.1 457.8

NonReddemlal ldwdc z1s.111.7/287.4
For additional information on APSs renewable energy programs volt
apmcomlgosolar (http:IIwww.lps.comlgosdlr) .

nA/a4s 843Utility Soak MWnc
> Leam more

APS Owned lIlac NAI15 15
Track participation In me 201s Incontlvo program
(http:Ilwww.aps.comlsnlnsldontllllroncwableenorgylnnewabl-neryylnc¢ntlv-IPagn/nlm||nlng
budgsuspx) as well as remaining budget.

l
l

Non-Residential Incentives Installations Reports Rate History

I

Residential and Non-Residential APS Installations

vSearch Zlp: Ex Nag CSV lDelkto ModulesIxmodproIFeed.aspx?
x Instr -2 url_cod¢-Ap )

Ser! Status

ReverseE\ SortGil
Dihlli Status Technology Zip CodaIncenti-

onma
Sylhm Sill

(*W)
Power Gonovnlon

c u r r

1397

s.so

no

10125

12870

2.

2 . Rexarvea

2 Rnowod

2 . Rnowad

2 . Rosowad

2 . Reserved

Reserved

2 Rese rved

2 . Reserved

PV . Solar Panels

PV . solar Panels

PV . Solar Panels

PV Solar Panels

PV . Solar Panda

PV Solar Panels

PV . Solar Panels

PV . Solar Panda

Incentive
Pmqnlm

Ruzaenual UFI

Residential UFI

Residential UFI

Residential UFI

Rgliq¢n1igl UFI

Ruldomial UFI

Rouidontid UFI

Ruidtmill UFI

System
COR

TBD

TBD

TBD

TBD

TBD

TBD

Tao

TBD

[*]

M

Pl

[']

['1

M

(q

[*l

05023

sam

85050

85050

ascot

asses

85086

850875997



s 58 14.157

17589

3432

9.867

10.86

2.08

598

8.50

9.24 15.246

Rssideniial UFI

Residential UFI

Residential UFI

Residential UFI

Rasidenlial UFI

Raddontial UFI

Reddenlial UFI

Reddenlial UFI

Residential UFI

Reddenlial UFI

Reddenlial UFI

Residential UFI

PV. SolarPanels

PV Solar Ponds

PV . Solar Panels

PV Solar Panels

PV Solar Panels

PV . Solar Panels

PV . Solar Panels

PV . Solar Panels

PV solar Panels

PV Solar Panels

PV Solar Panels

PV . Solar Panels

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

[* ] 2 . Reserved

[* ] 2 . Reserved

[ q 2 . Reserved

[ q 2 . Resewed

[ q 2 . Resewed

[ q 2 Resewed

r~1 2 Reserved

P ] 2 . Reserved

[ q 2 . Reserved

(+1 2 . Reserved

[4] 2 Reserved

[~] 2 Reserved

Page 1  o f 3778

85122

85122

851221523

85123

85128

85128

55132

85254

aszsa

85304

85308

ssaoa

1 ZliiNlA

Please Note:

Incentives  identified under Applied s tatus  are es timates  based on current levels  of incentives  at the time a aJs tomer submits  their application and

are subject to change at the time an application is  resewed.

Home (IHome.espx) About (IAhout.ul:x) Wortrshops (Workshopsupl) Renewable Energy Slnnderd (/RenewubkEnelgyShndlrd.lspl)

Sine A Federal Incentlv- (lB¢|hFedenlncemives.elpx) Sole! Map (iSellrldep.upx) QuextlonslCemmentx (lQuestlonsComrnents 1spx) Terms at U- (ITenmsOIU-.upx)
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-37: US Census Current Population Survey
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BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 I345A- l6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-38: Pew Research Household Expenditures and Income
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Executive Summary
The Solar Foundation's National Solar /obs Census 2015 is the sixth annual edition of
current employment, trends, and projected growth in the U.S. solar industry. Given this
industry's rapid transformation, The Solar Foundation has conducted annual employer
surveys of the domestic solar labor force and perspectives on job growth and future
opportunities. Data for Census 2015 is derived from a statistically valid sampling and
survey that went to nearly 400,000 establishments throughout the nation, in sectors
ranging from manufacturing, to construction and engineering, to sales. The results from the
Censusare based on rigorous survey efforts over the course of October and November 2015
that include 287,962 telephone calls and over 44,220 emails to known and potential energy
establishments across the United States, resulting in data from 19,000 firms and a total of
2,350 full completions from U.S. solar establishments.

This year'sCensus found that the solar industry continues to outpace most other sectors of
the economy, adding workers at a rate nearly 12 times faster than the overall
economy and accounting for 1.2% of all lobs created in the U.S. over the past year.
The Solar Foundation's long-term research shows that solar industry employment has
grown by 123% since 2010, resulting in over 115,000 new domestic living-wage jobs.

As of November 2015, the solar industry employs nearly 209,000 solar workers,
representing a growth rate of 20.2% since November 2014.Meanwhile, U.S. businesses
as a whole added just over 2.4 million jobs at an annual growth rate of 1.74%.2 Over the
next 12 months, surveyed employers expect to see total employment in the solar industry
increase by 14.7% - which is 13 times faster than the overall economy is expected to grown
- to approximately 240,0004 solar workers.

i

This report includes up-to-date information on the solar industry - quantifying
employment growth since last year's study and since the publication ofCensus 2010.These
research findings also provide information on the potential for further growth and factors
that are likely to impact the industry over the coming years.

r In addition to the above statistics, the following were observed as of November 2015:

1 In this survey, solar employees are defined as a worker that spends at least 50% of their time on solar
related work. However, we have consistently found that 90% or more of these workers spend 100% of their
time on solar-related work.
2 BLS, Current Employment Statistics for November 1, 2014 to October 31, 2015 updated January 8, 2016.
3 jobsEQ 20153Q; Projected growth is 1.1%
4 The survey took place prior to the extension of the federal solar investment tax credit (ITC) beyond 2016.
The extension is expected to reduce pressure to complete projects in 2016. This will likely result in lower
solar employment growth in 2016 but higher solar employment in 2017 resulting in greater stability in solar
employment. Prior to this policy change, major job losses had been expected for 2017.

The Solar Foundation'sNational Solarjobs Census2015 page 5



2015 was the third consecutive year in which solar employment grew by
approximately 20%. At 20.2%, the 2015 growth fell just short last year's Census
projected growth of 20.9%. By contrast, growth in 2013 and 2014 exceeded the
Census's prior year's projected growth.

Over one out of every 83 new jobs created in the U.S. over the 12-month
period was created by the solar industry - representing nearly 1.2% of all new
jobs.

• Solar is a major source of new U.S. jobs. Of the 35,000 solar workers added since
November 2014, 83% were newly created positions with the remaining comprised
of existing positions that have added solar responsibilities (17%).

• Employees of installation companies accounted for 22,900 or 65% of the new
jobs added in 2015. The U.S. solar installation sector employs 77% more people
than the domestic coal mining industry. Since 2014, solar installation has created
more jobs than oil and gas pipeline construction and crude petroleum and natural
gas extraction combined.5

• Of the nearly 209,000 solar workers in the United States, approximately 90%
are 100% dedicated to solar activities. The "all-solar" percentage of workers is
effectively unchanged since 2013.

Demand-side sectors (installation, sales and distribution, and project
development) make up about 80% of overall solar industry employment;
installation firms account for the largest share of the workforce at 57%.
Manufacturing comprises the second largest share at almost 15% of U.S. solar jobs.

All sectors - with the exception of solar manufacturing - grew over the past
year. Manufacturing jobs are expected to recover from the 2,200 job decline in
2015, growing by 3,800 jobs in 2016. These expectations are supported by industry
construction activity.

Approximately 63% of the nearly 209,000 jobs are in the residential market
segment, while 15% are in commercial and 22% were in utility-scale project
development. Utility-scale development is less labor intensive than residential so
there are fewer utility-scale jobs despite the greater amount of utility MW installed.

• About one in five employers report that it is "very difficult" to find qualified
employees. Except for manufacturing, all of the "very difficult to hire" percentages
increased from 2014. Installation increased from 19.4% to 26.0%, sales and

I
i
! s ]obsEss 201530
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distribution increased from 20.0% to 23.4%, and utility-scale project development
nearly doubled in difficulty from 12.5% to 24.5%.

• Wages paid to solar workers remain competitive with similar industries and
provide many living-wage opportunities. Solar installers pay a median wage of
$21 per hour, a 5% increase over the $20 per hour wage in 2014. Manufacturers pay
assemblers a median of$18 per hour. Sales representatives and solar designers earn
the highest medians of $28.85 and $26.92 per hour respectively. All of these are
above the national median wage of $17.04 per hour (BLS, May 2014, wage data is
not yet available for 2015).

• Women represent a greater proportion of the solar workforce than in
previous years. Women account for 49,775 solar workers - 24% of the total; this is
up from over 37,500 or 22% in 2014. A lower proportion of certain racial and ethnic
minorities are working in the solar industry than in 2014. The workforce is
comprised of approximately 5% African American, 9% Asian/Pacific islander, 11%
Latino/Hispanic, and 8% veterans. Despite some of the percent declines from 2014,
there was little loss in employed workers of diverse backgrounds.

• Experience is the most important hiring requirement for all sectors. Two-
thirds of employers require experience compared with 35% requiring a bachelor's
degree or higher, and 10% requiring an associate's degree but not a B.A.
Nonetheless, the solar industry provides an opportunity for workers in low-wage
jobs who pursue some training in solar-specific technologies to move into
sustainable wage careers in as little as 12 months.

•

l

Policies and incentives remain important. Among policies and incentives, the
2015 Census found that 78% of solar firms noted that the federal ITC considerably
or somewhat increased business prospects followed by 57% for state-level
renewable portfolio standards (RPS) and energy efficiency resource standards
(EERS); and 56% of businesses that expect the EPA Clean Power Plan to
considerably or somewhat increase business prospects.

l

National Solar jobs Census 2015 continues to demonstrate that the U.S. solar industry is
having a positive and growing impact on the national economy, supporting jobs across
every state in the nation.

As with the previous Census studies, this report includes information about all types of
companies engaged in the analysis, research and development, production, sales,
installation, and use of all solar technologies - ranging from solar photovoltaics (PV), to
concentrating solar power (CSP), to solar water heating systems for the residential,
commercial, industrial, and utility market segments.

The findings presented herein are based on rigorous survey efforts that include nearly
288,000 telephone calls and over 44,000 emails to known and potential solar

The Solar Foundation's National Solarjobs Census 2015 page 7



establishments across the United States, resulting in a maximum margin of error for
employment-related questions of i1.99% at a 95% confidence interval. Unlike economic
impact models that generate employment estimates based on economic data or jobs-per-
megawatt (or jobs-per-dollar) assumptions, the National Solar jobs Census series provides
statistically valid and current data gathered from actual employers.

About The Solar Foundationl|
!

l

The Solar Foundation (TSF) is an independent 501(c)(3) nonprofit organization whose

mission is to increase understanding of solar energy through strategic research and
education that transforms markets. TSF is considered the premier research organization on
the solar labor workforce, employer trends, and the economic impacts of solar. It has
provided expert advice to leading organizations such as the National Academies, the Inter-
American Development Bank, the U.S. Department of Energy, and others during a time of
dynamic industry growth and policy and economic uncertainty.

While TSF recognizes that solar energy is a key part of our energy future, it is committed to
excellence in its aim to help people fairly and objectively gauge the value and importance of
solar technologies.

About BW Research Partnership
BW Research is widely regarded as the national leader in labor market research for
emerging industries and clean energy technologies. In addition to the Census series, BW
Research has conducted rigorous solar installation and wind industry labor market
analysis for the National Renewable Energy Laboratory, wind energy and energy retrofit
studies for the Natural Resources Defense Council, a series of comprehensive clean energy
workforce studies for the Commonwealth of Massachusetts, illinois, Vermont, Florida,
Pennsylvania, Iowa, and California and numerous skills and gap analyses for community
colleges, workforce investment boards, state agencies, and nonprofit organizations.

BW Research provides high-quality data and keen insight into economic and workforce
issues related to renewable energy, energy efficiency, transportation, recycling, water,
waste and wastewater management, and other environmental fields. The principals of the
firm are committed to providing research and analysis for data-driven decision-making.

The Solar Foundation'sNational Solar jobs Census 2015 page8



I

BEFORE THE ARIZONA CORPORATION COMMISSION

Arizona Public Service Company

Docket No. E-0 l345A- l6-0036

PREPARED DIRECT TESTIMONY OF

JAMES HEIDELL

On Behalf of Energy Freedom Coalition of America

Attachment JAH-42: SBB_WP1DR Renewables, Microgrid and Technology
Innovation Post Test Year Plant Additions.xlsx

i
l
ll

l
l
l

2

3

4

5

6

7

8

9

10

I l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28



RESIDENTIAL UTILITY CONSUMER OFFICES'
SIXTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER 16, 2016

RUCO 6.15: included in the revenuePlease state how many systems are
requirement and the average system size.

APS assumes systems means solar partner program systems.Response :

499
1,099

2015 Installations
2016 Installations
Total - 1,598

Average system size = 5.913 kW AC

l

i
i
I

i

Witness: Scott Bordenkircher
Page 1 of 1
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ENERGY FREEDOM COALITION OF AMERICA'S
TWENTY SEVENTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

APJD
DOCKET no. E-01345A-16-0123

JANUARY 17,2017

EFCA 27.11 Referring to page 16 lines 3-9 of Mr. Bordenkircher's testimony:

a) The installation cost for 10MW of residential solar is stated to
cost $30.1M. Please reconcile that to the stated average price
per watt of $2.77.

b) Is the 10 MW of residential solar based upon DC or AC rating?

c) Please reconcile the total program cost of $4OM with the
$30.1M for the rooftop solar installations by providing a
breakdown of the additional capital investment including
communications, inverter control system, battery storage, etc.

d) Are the $30/month credits to the approximate 1,600
installations (page 14 line 5) included in the capital cost
estimates?

associated withe) What are the estimated annual costs
administering the Solar Partner program?

f) What are the estimated annual costs for maintaining the 1,600
installations and replacing any damaged equipment or
equipment failures?

Response: a) The $30.1M cost includes Construction Overhead Loads and
AFUDC. The direct construction cost associated with SPP was
$27.7M and it was that cost which was appropriately used to
calculate the price of $2.77 per watt.

l

1b) The 10 MW of residential solar is based upon a DC rating.

c) please see attached as APSRCO1869.

d) No, those are O&M expenses.

programe) The SPP program is administered in-house and
expenses are not tracked as an individual project.

I

I
E

f) Estimated annual costs for maintaining the SPP installations is
approximately $17.00 per kW or $176,000 annually.

Witness: Scott Bordenkircher
Page 1 of 1
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VOTE SOLARE
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

Ario

DOCKET no. E-01345A-16-0123
NOVEMBER4,2016

VS 1.1: please provide a representative sample of hourly non-nEM customer
usage data over the test year for customers currently taking service
on Schedule E-12. Please provide data in excel or csv format
excluding any personal identifying information.

Response : Attached as APSRC01582 is the census rather than a sample of
hourly Non-NEM customer usage data for those customers on E-12
for 2015. The attached document is the actual load research data
that APS used to create its proposed rate design in this proceeding.

Please note the attachment is too large to upload to the APS
external SharePoint site, so the attachment will be provided through
an alternate method. Special instructions to access the data will be
sent separately to Vote Solar. please contact APS for this
information.

l

l

z

i

l

l
i

l

Witness: Leland Snook
Page 1 of 1
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VOTE SOLAR'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

NOVEMBER 4, 2016

VS 1.2: Please provide a representative sample of hourly non-nEM customer
usage data over the test year for customers currently taking service
on Schedule Er-2. Please provide data in excel or csv format
excluding any personal identifying information.

Response : Attached as APSRC01583 is the census rather than a sample of
hourly Non-NEM customer usage data for those customers on ET-2
for 2015. The attached document is the actual load research data
that APS used to create its proposed rate design in this proceeding.

Please note the attachment is too large to upload to the APS
external Sharepoint site, so the attachment will be provided through
an alternate method. Special instructions to access the data will be
sent separately to Vote Solar. Please contact APS for this
information.

l

Witness : Leland Snook
Page 1 of 1
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voTE soLARs
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

/\N[)

DOCKET no. E-01345A-16-0123
NOVEMBER4,2016

VS 1.3: Please provide a representative sample of hourly non-nEM customer
usage data over the test year for customers currently taking service
on Schedule EcT-2. Please provide data in excel or csv format
excluding any personal identifying information.

l
Response:

l

Attached as APSRC01584 is the census rather than a sample of
hourly Non-NEM customer usage data for those customers on ECT-2
for 2015. The attached document is the actual load research data
that APS used to create its proposed rate design in this proceeding.

Please note the attachment is too large to upload to the APS
external Share point site, so the attachment will be provided through
an alternate method. Special instructions to access the data will be
sent separately to Vote Solar. Please contact APS for this
information.

I
I

I
i

i
l

i
l

Witness : Leland Snook
page 1 of 1
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VOTE SOLAR'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

l\hH~

DOCKET no. E-01345A-16-0123
NOVEMBER 4 2016

VS 1.4: please provide a representative sample of hourly NEM customer
usage data over the test year for customers currently taking service
on Schedule E-12. Please provide data in excel or csv format
excluding any personal identifying information. please include
hourly data on APS deliveries, NEM customer exports and NEM
customer on-site consumption. In addition, please include data on
the installed DG system capacity for each customer in the sample.

Response : Attached as APSRC01585 is the census rather than a sample of
hourly NEM customer usage data for those customers on E-12 for
2015. The attachment includes hourly data on what APS delivered
to the customer, what APS received from the customer and the
customer's site consumption. The attached document is the actual
load research data that APS used to create its proposed rate design
in this proceeding. Attached as APSRC01594 is a list of DG system
capacities where available. The customers in the spreadsheets can
be matched using the unique identifier "ID".

Please note the attachments are too large to upload to the APS
external SharePoint site, so the attachments will be provided
through an alternate method. Special instructions to access the
data will be sent separately.

Witness:
i

Leland Snook
Page 1 of 1
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VOTE SOLAR'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

NOVEMBER 4, 2016

VS 1.5: Please provide a representative sample of hourly NEM customer
usage data over the test year for customers currently taking service
on Schedule ET-2. Please provide data in excel or csv format
excluding any personal identifying information. Please include
hourly data on APS deliveries, NEM customer exports and NEM
customer on-site consumption. In addition, please include data on
the installed DG system capacity for each customer in the sample.

Response : Attached as APSRC01586 is the census rather than a sample of
hourly NEM customer usage data for those customers on Er-2 for
2015. The attachment includes hourly data on what APS delivered
to the customer, what APS received from the customer and the
customer's site consumption. The attached document is the actual
load research data that APS used to create its proposed rate design
in this proceeding. Attached as APSRC01595 is a list of DG system
capacities where available. The customers in the spreadsheets can
be matched using the unique identifier "ID".

Please note the attachments are too large to upload to the APS
external SharePoint site, so the attachments will be provided
through an alternate method. Special instructions to access the
data will be sent separately to Vote Solar. Please contact APS for
this information.

i
ll
l

l

Witness : Leland Snook
Page 1 of 1
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VOTE SOLAR'S
FIRST SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

NOVEMBER 4, 2016

VS 1.6: Please provide a representative sample of hourly NEM customer
usage data over the test year for customers currently taking service
on Schedule EcT-2. Please provide data in excel or csv format
excluding any personal identifying information. Please include
hourly data on APS deliveries, NEM customer exports and NEM
customer on-site consumption. In addition, please include data on
the installed DG system capacity for each customer in the sample.

Response : Attached as APSRC01587 is the census rather than a sample of
hourly NEM customer usage data for those customers on ECT-2 for
2015. The attachment includes hourly data on what APS delivered
to the customer, what APS received from the customer and the
customer's site consumption. The attached document is the actual
load research data that APS used to create its proposed rate design
in this proceeding. Attached as APSRC01596 is a list of DG system
capacities where available. The customers in the spreadsheets can
be matched using the unique identil9er "ID".

Please note the attachments are too large to upload to the APS
external Sharepoint site, so the attachments will be provided
through an alternate method. Special instructions to access the
data will be sent separately to Vote Solar. Please contact APS for
this information.

Witness: Leland Snook
Page 1 of 1
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RESIDENTIAL UTILITY CONSUMER OFFICES'
SIXTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

APJD
DOCKET no. E-01345A-16-0123

DECEMBER16,2016

RUCO 6.11: How much money does the average residential customer contribute
to fixed cost recovery per year?

Response :

I

As detailed in the table below, the average non-solar residential
customer contributed an estimated $1,248 per year towards fixed
cost recovery during the Test Year, which includes contributions to
the grid costs and fixed budget items like DSM and renewable
program funding. This amount is estimated as the annual revenue
per home, excluding taxes, less the revenue related to the recovery
of fuel costs.

In comparison, using the same method, the average solar customer
contributed an estimated $614 per year towards fixed cost recovery
during the Test Year. However, this is not a consistent comparison
because the average solar customer has higher site energy usage
compared to non-solar customers. Therefore, a third estimate is
provided which represents the fixed cost recovery from a non-solar
customer with kph usage similar to the site load of the solar
customer. This amount is $1,653 of fixed cost recovery per year,
which is directly comparable to the $614 for solar customers.

Contribution to Fixed Cost Recovery ($-year)
Test year 2015

inputs

Average
Solar

Customer
68

Average
Non-solar

mer
138

Comparative
Size

Customer
183

5251,063

0.032 0.032

1,413

0.032

AVG bill ($-month)

AVG billed kph-month

Fuel cost ($-kWh)

results

816

202

Total revenue ($-year)

Fuel related revenue

Fixed cost contribution 614

1,656

408

1,248

2,196

543

1,653

Witness: Chuck Miessner
page 1 of 2



RESIDENTIAL UTILITY CONSUMER OFFICES'
SIXTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

DECEMBER 16, 2016

Response

Continued:

7.

Notes:
1. Average bill includes 2015 Test Year base rates and adjustors,

excludes taxes
2. Average non-solar kph and revenue excludes green power

rider and area lighting
3. Comparative size customer is the site load for the solar home
4. Comparative size customer bill estimated as 1413/1063 kph X

$138
5. Fuel related revenue = Avg. billed kph X fuel cost X 12

months
6. Fixed cost contribution = total revenue less fuel related

revenue
Fixed costs include fixed budget items such as DSM and
renewable program funding

Sources:
1. Bills, revenue, kph - FERC Form 1 page 304, CY2015 data
2. Comparative size customer Avg. kph - see response to RUCO

3.6

Witness: Chuck Miessner
Page 2 of 2
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Fixed Cost Calaculation A

1,926,207,779

468,828,894

1,457,378,885

7.96%

1,349,924,866

Total Residential Revenue Requirement

Residential Energy Revenue Requirement

Residential Fixed Energy Requirement

Adjustment for Revenue Not Recovered

Residential Fixed Energy Requirement at Current Rates

Residential Customers

Annual Fixed Cost/ Residential Customer

1,059,292

1,274

13,518,424

0.03468

Residential Energy Consumption (MWH)

Residential Energy Revenue Requirement (S/kwH)

Fixed Cost Calaculation B

1,926,207,779

432,589,568

1,493,618,211

7.96%

1,383,492,230

Total Residential Revenue Requirement

Residential Variable Fuel Usage

Residential Fixed Energy Requirement

Adjustment for Revenue Not Recovered

Residential Fixed Energy Requirement in Current Rates

1,059,292

1,306

Residential Customers

Annual Fixed Cost / Residential Customer

13,518,424

0.032

Residential Energy Consumption (MWH)

Fuel Assumption from RUCO 6.11

E-12

46%

0.1414

0.0320

0.1094

1,306

994

76%

89%

ET-2

29%

0.1289

0.0320

0.0969

1,306

1,123

38%

76%

% of All Residential Customers

Average Residential Revenue ($/ kpH)

Average Fuel cost (S/kwH)

Average Fixed Cost Recovery (S/kwH)

Annual Fixed Cost / Residential Customer

Average Monthly Consumption Required to Recover Fixed Costs

% of Summer Bills < Average Required Monthly Consumption

% of Winter Bills < Average Required Monthly Consumption

Attachment JAH~52

Page 1 of 1
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ARIZONA CORPORATION COMMISSION STAFF'S
FIFTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

1\N[)

DOCKET no. E-01345A-16-0123
ocToBER4,2016

Staff 5.36: Rate Desiqn.

a. How does APS propose to address residential customers who
receive shockingly high bills under the new rate design?
Explain fully.

b. will the mandatory nature of the APS proposed new
residential rate design result in increased uncollectibles? If
not, explain fully why not.

c. Will any other aspects of the APS proposed new residential
rate design result in increased uncollectibles? Explain.

a.Response: Respectfully, APS does not anticipate that its customers will
receive shockingly high bills under our proposed new rate
design. Instead, we believe our customers may well benefit
from the additional opportunity to exercise control over their
energy expenses, and regardless, will continue to receive
reliable electricity and excellent customer service for a
reasonable and fair value.

l

APS has and continues to develop a comprehensive education
and outreach plan for our customers as it relates to our new
rates. Extensive customer communications, with supporting
material, will be provided to our customers both in advance of
and beyond any effective date of new rate design, and will
include traditional customer mailings, bill inserts, e-mail
contacts with appropriate links to aps.com, and a variety of
energy and demand management tips and guides on various
aps.com webpages. Our call Center Associates will also be
well-equipped to explain new rates as an element in new
service connect, credit and collection, high bill and other
typical utility-customer transactions, both pre and post
effective date. Consistent components of our outreach plan
include methods within which customers can manage and
reduce demand and energy consumption, effectively
promoting a means within which customers can better
manage costs through multiple elements of the new rate
design. A framework of this education and outreach plan was
shared at APS's Third Technical Conference by witness
Derstine on September 29, 2016.

l
Witness: Stacy Derstine

page 1 of 3



ARIZONA CORPORATION COMMISSION STAFF'S
F1FrH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

OCTOBER 4, 2016

For over 90% of APS's residential customers, peak demand
swings in any particular month are 2 kW or less. A demand
charge billed off a swing in demand of 2 kW or less would not
result in a shockingly high bill impact. Bill impact estimates
to our customers as it relates to the proposed rate design
have been provided in our rate review filings. Please also see
the Small, Medium and Large Customer Bill impacts data
provided from APS's Third Technical Conference presented by
APS witness Miessner for more information.

An important element within APS transition plan to new rates
will be a comprehensive "best rate analysis" review for all
residential customers. Predicated upon historical usage (both
energy and demand), customers will be transitioned to the
best (most economical for them) new demand rate, and will
have at their disposal all of the education material and
channels described above, and in APS's Third Technical
Conference, to help optimize their ability to save on new
rates. Additional tools to assist a customer in optimizing their
potential savings include text and e-mail notifications and
alerts regarding dollar, energy and demand thresholds.

APS has more than 120,000 existing customers on residential
demand rates, the vast majority of whom save money as
compared to our energy only and time-of-use energy rates.
We are confident that our customers are interested and
capable of aligning their energy use with rate plans that
prospectively save them money through pricing signals that
help lower the overall cost of providing energy services to
them, through the utility. And, we're committed to working
with and educating our customers, collectively and
individually, to ensure that they are placed in the best
position possible to maximize the value for their energy
dollar.

I

b. APS proposes a suite of rates for its customers, including three
TOU with demand rates, a flat rate and a rate without a
demand charge for customers with average usage under 600
kph per month. Historically, neither rate increases nor rate
design changes have a substantial impact on the percentage of
uncollectible accounts. APS does not anticipate that the rates
and rate design proposed in this case will have an impact on

Witness: Stacy Derstine
Page 2 of 3
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ARIZONA CORPORATION COMMISSION STAFF'S
FIFTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

OCTOBER 4, 2016

the percentage of uncollectible accounts.

c. See response to Request 5.26(b).

|

I

4

E

6
i

Witness: Stacy Derstine
Page 3 of 3
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ENERGY FREEDOM COALITION OF AMERICA'S
FOURTEENTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

NOVEMBER 28, 2016

EFCA 14.12 APS has suggested that its Solar Partners Program ("SPP") is
designed to provide distributed generation solar ("DG") to APS
customers with "limited income" (see e.g. Pinnacle West's 2016
Proxy Statement at page 3 for one such example).

a. What means did the Company employ to inform potential
customer participants about the SPP? Note means such as
telephone calls, email, face to face solicitations, traditional
mailing, or other methods of contact utilized in response to
this questions.

b. How many total APS customers did APS reach out to or
contact regarding the SPP using the means identified in
response to subpart (a) of this Data Request?

c. How did the Company select which of its customers it would
contact using the means identified in response to subpart (a)
of this Data Request?

d. When the Company indicates that the SPP makes DG
available to customers that have "a limited income" what is
the criteria that APS uses to define a "limited income"
customer?

e. How many of the customers identified in response to subpart
(b) of this Data Request did the Company identify as low
income?

f. please provide a list of everything that the Company did to
market the SPP to customers it deemed low income.

Q How many customers participating in the SPP are considered
low income and how does the Company know?

a.Response : APS used the following means to inform potential customer
participants about the SPP: email, direct mail (letters and
postcards), door hangers, door to door ambassadors,
Pandora radio, digital banner ads, newspaper print ads, bill
inserts, social media (Facebook), telemarketing, and
community events.

b. 344,000 customers received direct mail and email.
Marketing used digital, newspaper, social media, Pandora

Witness: Scott Bordenkircher
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radio and community events to cover our customer base in
the Metro Phoenix area .

c. APS reached out to our entire customer base in the Metro
Phoenix area with a focus on our research feeders and our
limited income customers.

d. APS considers the following groups to be part of the "limited
income" customer base:

Residential customers who qualify for the E-3 rate rider,
Energy Support Program. The qualification for the rate
rider is that the customer is within 150°/o of the federal
poverty level.

Residential customers who participated in the APS
Weatherization Program which provided additional door
and window insulation and weather sealants, duct work,
new lighting. To participate in this program, customers
needed to meet the limited income criteria, which is
within 200% of the federal poverty level.

e. Below is a breakdown of the "limited income" customers by
category:

89,000 E-3 customers

54,000 E-3 customers in Phoenix Metro, Yuma and Casa
Grande target areas

?
8,222 E-3 customers after filtering for geographic
criteria, west to southwest facing, roof size, etc.

Added 1,571 additional weatherized customers filtered
against geographic criteria

i

Total 9,793

f. Limited income customers were exposed to radio, digital,
newspaper, bill inserts, and social media, community events,
telemarketing as well as direct mail and email marketing.

g. At the time of application, 131 out of 1,598 (8.2%)
customers participating in the SPP program were E-3

Witness: Scott Bordenkircher
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customers. The ratio compares to the makeup of customers
during the test year where 86,634 out of 1,046,990 (8.3%)
total customers were E-3/E-4 customers and it is even more
favorable considering that eligible limited income customers
constituted less than 1°/o of APS residential customers.

Witness: Scott Bordenkircher
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EFCA 24.33: Regarding the E-56R rate:

a. Are current NEM customers with installed generation over
100 kW subject to the E-56R rate rider?

b. will existing NEM customers with system sizes over 100
kW be moved to this rider?

c. withWhy is APS proposing to move new customers
installed DG over 100 kW to the E-56R rider?

d. Has APS evaluated the impact of this proposal on
deployment of commercial solar and/or storage in its
service territory?

e. Please provide all public notices that have referenced the
movement of new commercial customers with installed
generation over 100 kW to the E-56R rate rider.

f. established? PleaseHow was the 100 kW threshold
provide all supporting workpapers.

Q How does APS justify valuing exports under E-56R at a
lower rate than the value established in the Value of Solar
docket.

a.Response : Most customers with solar generation over 100 kW are
currently served under rate EPR-6.

b. Under APS's proposal they will be grandfathered on rate
rider EPR-6.

c. Rate E-56R provides cost recovery for standby service,
which is an important issue for partial requirements
customers.

d. The proposal is not applicable to storage on its own.
However, it could help incept a solar customer to install
storage to reduce the standby charges. APS has not
assessed the impact of the proposal on potential solar
adoption.

Witness: Chuck Miessner
page 1 of 2



ENERGY FREEDOM COALITION OF AMERICA'S
TWENTY FOURTH SET OF DATA REQUESTS TO

ARIZONA PUBLIC SERVICE COMPANY REGARDING
THE APPLICATION TO APPROVE RATE SCHEDULES DESIGNED TO

DEVELOP A JUST AND REASONABLE RATE OF RETURN
DOCKET no. E-01345A-16-0036

AND
DOCKET no. E-01345A-16-0123

JANUARY 13, 2017

e. APS has provided public notice of the rate case, which
includes this proposal. The notice is publically available.

f. It comports with the existing threshold established by
PURPA and approved by the Acc.

Q Commercial customers under existing rates have offset
rates for solar production in the 4 to 8 cents per kph range.
Also, most commercial customers do not export a
significant amount of energy.

l

l

l

l

l

Witness: Chuck Miessner
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